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How to Use

MILESTCNES

J ILESTONES is a cross-referenced directory of reports that the U. S. Army
Human Engineering Laboratories have published since their founding in 1953. It is
compiled and re -issued each year to provide an up-to-date index for the convenience
of other people and organizations working in the human factors engineering field.

To allow most effective access to a rather extensive body of knowledge in many
specific areas, MILESTONES comprises three volumes or sections. These sections
are coded through printing them on colored paper. -

,f\

Volume I: Subject-Matter Areas. The first, and most detailed, listing
is arranged by the kind of information each report contains. Thus readers can quickly
locate the data which have been published about any given topic. There are two main

sub-categories of subject matter:

General Information, often called basic research, which provides
facts that can usefully be applied to many particular situations. For example,
Technical Memorandum 7-60, Detection of random low-altitude jet aircraft by ground
observers, presents information that can be used meaningfully in many situations
where personnel must look for aircraft without special equipment to aid them.

Systems Evaluations, frequently described as applied research,
which are studies of the adequacy of specific pieces of equipment developed for a
special use. This category includes analyses of missiles, vehicles, atomic reactors,
and many other sorts of systems. One example of a systems evaluation is Technical
Memorandum 2-58-1, A human engineering evaluation of the Redstone missile system:
the azimuth-laying system. While the systems evaluation studies have all been
directed toward answering a rather specific question, readers should realize that
many of them have more general applicability as well.

In Volume i, a brief abstract of each Technical Memorandum is reprinted
here to give readers a more adequate understanding of each study'j aims and its
findings. Thus readers can decide intelligently whether a report i, apt to contain the
information they need, and they will be able to order copies of the reports which
answer their questions best. It is suggested that, after readers have located reports
in Volume II by number or in Volume III by author's name, it will generally be helpful
to refer back to Volume I and read the abstract of the report.



Volume 1I: Numerical lAsting, in order of publication. This second
section of the directory show's the same list of reports, re-arralnged by their numbers,
to allow identification of a report wýen only its number is known. Because reports are
numbered sequentially, th,`s list is also In chronological order. Since titles written
S•'ith telegraphic brevity frequently leave, a reader wondering just what was done, it
will be helpful to consult the abstract in Volume I; numbers shown In parentheses
indicate the page of Volume I where this abstract will be found.

Volume lIH: L intqaY_1of Reports, by author. In this chird section, each
report iv cross-indexed by the senior ditho C. This section will prove valuable in
identifying ,eports which are known best by who wrote them.

12



VOLUME I - SUBJEPCT-MATTEI',R LISTING

"Technica I Menmoranda

Part 1. GENERAL INFORMATION

A. General References: Standards, Guidelines, Recomimenaded Practice

Color lkadil4ir

*A Guide to Color BandLrg for Indicators (Meters)

TM 2-59, Unc1.
W. Wokoun, G. Chaikin

This report presents a rationale for color-coded banding of meters. 'lThe principles set
forth are illustrated, and swatches of the four colors which are considered maximallv

discriininable are givciln

Colors - Classification

SI landloxk of Color Notation Svstenis
TM 10-01, Uncl.

C. Fried, RI. S. Gibaon

ilhis handsook provides the CIE Clh'onmaticitv Coordinates for five systems of designat -

ing colors. '11he five svsteuls art- the Mtllsell, Ostwald, Textile Color Card Association, and
C1. S. Arnny Color Card, Federal Spceification l'I'-C -595, and Comma'ercial Standard CS 1947-

47.
A sixth sVstCle , the Intcr-Societv Color Council - National Bureau o.f Standards color

name blocks, is inc ludtld along with equivalent Munscll renotat ions.

In addition, a single table has been coampiled of the five systems for which CIE coordii-
nates llave been det tranlili'ed, ill tCraIllnS of a scend hlg values oif 1he1 chrolloaiicity coordhlinates, to

aid in cross referencing between systems.
'llis hand1book will provide a mcans to specify .xaetlyv :olors which have bIeel designated

in the past ill lerms (If salllptvesý or chills in color notations,; systems.

Colors - Van Interiors

*Recoanllllmenlded Painl Cia rattcrisics for Vaai itoe.riors: 111oe, Brlightllnss, and Saturation

'TM 8-03, Uncl.
W. Wokoulln

It has lolni lIx'ali alleg'd thiat the paint ulsed iii wozrkslaces --- and especial y the color of

paint -- atffctS h/llluail perfurantlall:e . I'his rpx)rt bricfly Stilanl)naM;izs tle' getneral Conclusionsl
of a rather extcn sive lit leattoi'e' Stir-yVt. It r-eca omm1l1ends ti at pleasiag colors should be ustd,

even thougil IIo onle seeas to have proved that calo-rs do oi- doa not affect pRerfol.-nlance. In,
report ail,)o coaasidn,-s brightnless and satlurat ion briefly, aid ! Sugget'`S St-IS of colors which
would be- appropriatm for high -lcv,! amid for I,), -lel,vt il)lminations.

-------------------------------------- -. . - i, -4,. - .....-.



GENERAL
General Keferences

Vehicles

*Human Factors Engineering Desigln Standard for Wheeled Vehicles
HEI. Standard S-6-66, Uncl.
R. F. ata~illet, A. R. Honig~eld

Human factors engineering recommendations for military vehicles in the areas of
operability, maintainability, and safety are listed. Tlhese recommendations are oriented
toward use by human factors specialists.

@Huma-n Factors Engineering Design Standard for Vehicle Fighting Compartments
-HEL Standard S-2-64, Uncl.
R. F. Hedgcock, R. F. Challict

Provides guidance for the inclusion of human factors engineering requirements in
research and development or procurement contractual documents.
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Stilsory and Pet ccptt ua

*;\ P l',.tI~lliii I slla I " 1l\ ,'t, Sot''iie a t-iait• A ffcl- IngI'l Piusk d - I"it')w eks Ill tesliolds
I \1 14 -o-, t fn-I.
R . H . \Ic~ontoits , I)C I lodge

11w, mtud\ was ;bei.'ifo 'ti Ito tlct't'lllillit' tip.' effe-cts of v'arying 111c lk'F-iktd mid dilx' c\'t~c
of a1 pu01lsd tornC Ol II tin' sItsitvIiv aid xi riahlalt\ v of ik'vti-c' slolds, at sevvra I test freq~uct' -

Cit's 4.1 sIII siitt S wer Ic test d utsIing if' colui Illiat loltls o )f titekst' va r lables, lh wais kit el e ruijurd
that tiuresihold sill.it ivit iiluibrovts both widl loilger U Ikitflti antI with tiglier tiiitv CVcit's, Mnid

that ltugtlei 11iW ptW' nod dv se a ffcts jilt FtteIst Varlahilit y . lieqUenIc\ Wa1s ruleId (bit as
astgiiificaiit -,a iiable . Ilte- ftctt~ts oi ttI ,ICItaOl lttldit,)l\ Stifl~IM1itiofl aind rept'ivtioti rate of tilt,

ItilC' is titO. i~itiOf OW lIiit'1iIT5 arcit discu~ssed

Audit ittoin -Uic a It..t ton

* See' FM 4 -(5 anti I'11 4 - o, Pagc 1- 55

lI.,ltv odus< Fla1.sh

* 1 (fctivelus t Warninig 1.ighits as a Functitoil of Viasli Ratct
I'M 23, tUtci
1.. 1'. Katcitiar, N. 11. A:. ti

Ani i1vest igatItbil Ot tilt' etentLI ito Witieli VZrtatIoitS III flashI freqjuency Clliaigi' a Wa rilingl

I iglt' s e~ffect iv'eness Inl theitingL .1 react itn.lnstiitecS jud(ge'd Which flashling light Iliey

Wt (i hi tL it rn off fi rst . It wa.o founld thalt a Waruinglt I iglitýCf'tV'I'FIIC'ýSL sadr
tullicti1(11 of flash raret, up tt '10 niaxinluinl of Ltlpt'txtillitc'Vl\i u0 ps. Fu~rthetr Icrease's Inl
frequenI.'IcV p~roduced a decCFeast' inl etc 0iV0Iveness . PIe tr, IS smite' evidence-( tb indkicate tha~t
Cf Ct' tiVVent',s , appit ruth f1te rta t ionls, a tid a uIIova tic a ItVal\ Il OWiith saitl n'way as a filutet hib

of1 fiasit rat".

Dtplavu - . __V OtCheck_ -adi11!6

*Su, I'M 2 -5%) Page I1-I

*A Method0 ior Increasing Efficiency, of DialI Cheek - Reading
1TM ti-o3, UncI.

S. G. iDasitevsky, S. GII ckslwrg

[he Conivenltional citeck-rt'ading displayv, using dials ill rowsN and c'Iutunlls with hitr
auiined at Olte 12 ub' c Itbk Ixisitiolbl, Was cibtlpat et! to a sitlulax' display with pointet's ctbuiltet d
byl straighrtt lint's I * e. , Wyitt Il itt'isuters Ii nottrmlt I tsittioil theyý a 1k' stilt as seglileu'tS Oftb

straighit l in's. Inl tiiis Lai'ter display, cali lti tile t- Xtuudeid -tilhue dts)LaV , tilt' sxthhu)Ct s' task was

nIierlyCI tib dLVCet a lirtak ill ak line, ratherl thatn to iht'tt'to a titututt piVutet . l~tL'tt'eit'll of *Iuviui.1tt

dials was cOnlsisteltbtl super'tior wvit tilt, extendled-line, tiisplav\; tilt' uiispItI''S dtid 110t dilfferl With
retspeLct to t01C Obset'ut'rs' abilitv tub hcalize (it.-flaut tiai Isli tilt' dispklay arruty

I _



* Con'liniil(lice C-k - Rcadding Accuracy and (Quintait ive
Infotrmation ill a Space -Saving DI.Splay
I'M 1r-cn, UnclI

.S. G. LDashcvskv% L. C. - ()iIIHI

Four dial dlisplays weik 1onipar'd in i heck-i iading task. Circular and semiicircllair
dialS were- St ructo rtd to VIe Id vithei qua ihtat i y or quanlt it~.aivoy informiat ion. 'I11C Ciryen a r-
(liialitdti\' dial displaY was comparcd with tilt cirCUlar-quanititative dial display. The
sem ict rcular -iua titati ye dial displayI was coinpa red withl UIhc siciiicir-cula r -q111]i(antiVat display.
I11l1kSUS esultsindcate thait dial displays can lke st ructiired to yield qualitative and quantitaU. t.v,
informaitioiin al Jpc SJC-salVinlg displa3y While maintaining efficient subject perlformanice.

*OiCck -Reading Accuracy as a Funlction Of 'al E'xtcindt-d -Pointer D~ial Display
Trm 10)-o4, Uncl.

L. C. Oatman

Three, Simll~atedI dial displays ... cre compared in o iek-edn task. Ani e'Xtelded -

pxiiflvr dial display was compla red %k ith an alIignitd and an L'Xtelded -lino dial display. Thec
tlirv dial dtillays were presented ito 3 4 sulbjectS Who wereC aSked t;, indkicate' Whethder or not
the disp)lay contineILd a deviant I-Kinter, and, if so, to locate the deviant noaitter. The: data
indicate that subjects performied significantly better with th xeneipone display thanl
wvith either the aligned or. the extended A- lineC display. Location within ai display vWas fomd11 to
I"- all IIuOrtailt de~terl~imuiilt of thle lmiumihr of1I ideiant lp)iftL rs detcted.

OCheck-Reading Accuracy as a Function of Dial A ligniiment
in ani Fxt(e tded -Poiniter Dial Di splay
'Pý% 2-6-5, LUncl.

L, C. 03tmnan

Two simulated dial displays were com~pa red in a check -reading task. VIne jvitr wv(re

aligned at 12 o'clock in one display and at 9 o'clock in the otheýr.
Thec dial displays were presented to 130 sub~jects who were asked to indicate whevthcr the,

display contained a deviant po~inter, and, if so, to locate it.
Thie dLata uidicatc that SulbjectS performelLd AboUt eqjuallly Well withl thme two pointer alignl

lients . Locations of tile deviant dials within thie disida vs were an ill l)i-tain dci erunimant of
the niumbe r of deviant piointer's dectected.

*Chteck -Reading Accuracy: Aligned D~ialIs vs. xtEclmded loiodter Dials
TIM o-C6, Uncl.

L.C. Oat man

I'wo simullatted dial displays were compaired ill a check -reading task . Ani extended -

x)oLnti~r dial display was compa red with an1 aligned0k dial disp;Jlay.
T'he two dial displays were lirtselited to 30) subjects, Who wi rv asked to inidicate wflet. ri

or nlot tile display containedl a deviajit lj)iit r , and, if So, to bet itc [ltjiIf'' dvlanlt ltI

I'ie data Iindicated that Su~bjects performciiei (Al (bojt qa liv well With [lthe eXtellildV - lkIlI'l
dial d isp~la atnd the aligned dial display. Holwever , the locatio lof thme di v'int dial within tlil

display was anl inmportant determiiainat of [lthe number of devianit pomn~tems detected.
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Scrisu fy adu~ PLercLptual

* All i1'.\litbli ý(Ill 'd ito, Prl,,oipId iwt> III Radakr N;Ylli)Ui5

i'oltli I tlllt:Ik. sctsi ofl '-Pii l >jIojI' l-w fo r us ill identifying ta rgets- onl rada r

0 .Il Ili'tlii k huh'ýf 1 '1'ý 11 ml ~i \tiiig( ollnaltlouiis for USU Ill Raia r ij)ispays
I'M I Is, lIm II

I. Ilrr. j I . I.. A . Sanldurs

'( Vt_. S tille ,lti elip~tS Eo deriVe' J Se of svunmb formls whiich cul hcU (11sediii to designiatu
vnIl V.-v f!i I( ldy , clilukllIwn Edrgets oil a radlar scopte. Iwvo liwitired .'niist( d men were indiviiu-

alk [.tt'tetl:k two ex fomrients. A irce -association -type technique wvas utilizcd in experimlent 1,
WhotrvbN Subje'(ctS w re requ~ire!d to draiW a Svmho1Xi for each oif the three meanings - - enemy,
fric'ndl\% aiitl tllknO)Wn . iltC -;eConld e'Xpurinlenlt Was 15con~dUCted to ascertain thet three mfost

re.p reseltat ivye sv liM i)s from tlo~se wh ich occu rredi most frequent l\ý' inl explerimen'ft I . Specific.
s,,.1nixulS sWere hita med a loing with paittcu lar iormn characteristics for each of the tliret mecan -

lnsllt5Inest ilted.

0 I:VAIlLIaTjill oif 16ad~nr S\'mnl~dS for laýrgel Idt-lltifl,.Itiuol
I'M 2-S!ýý, I Joe.
J . . I a rdaillI, R . LN)IInle',

j:i\et gL'o meCt rio for-11 nsconls',dered for List' aS radar St,'1AIxS Is ereCunpaet for discrinui-

11Alallity. Flcqtwunev of sVIIIIMIIS on OWi SCre-Cn1 and pr11ojrtion oIf tIlt discriminated symbiol to)
lolt- ()mII> onI( th lSillaV' 11rtiCIItlttdt as 1Ide)I1)Itl~ltl ''a lialblt. 'I weilty SUhjk'ctS \VCre

!t.-Ised uIngllt al otlical s'nililat ion (If Iradar s-ope. ()oli~ssiollm of s5\ nlxds tol) he disc rimclllatt L

Ill a1 hiiiiretd soem XlXlsurc timcl is a Cr:Eerion r'SUlted Inl tElit crs-ii-iceand a
e rums as Moust dIIscrIniju11ahie . I'lii circle aind ha If--ci rcl' \ere Iless disc riminablo. and dirtc-e
lIWIm-Ltrrý Cir'Clt V~aSt tlISCr-Iiioinhihl. Confuisionu ixwtislllsWas i)gligihie anld prfiimmirilx

i~n- t lit l re- uarer i Vltasý a1 lxwk~iounlml 5\l lI it-il't-lilIg WVithllL tecirleCL anld ha If-

c i r c 
I .i.

J. F. Dardan, Woo.A.Scl

(01155 tiS>willoll cli-Cl , Ci~t V 11an0 hall -eiieLA) WeltC Ctx~lIIIiietl ait SIll- It-vt-Is IUaiugi~lly

lin>W kl( Slell( fm' Iijisr~iloi m11 l till All~iir, I-it lits I'lCCIltl-rol S\:itLtil \I 13 I'll1. liltL crl)s's

l;~ ls-lttt--ii I )Im mi i C' it \ tIll 2 I1(! ' Ill-i-1 M I'( iAlt i HA ilii 1,1 III :Olli ýi I l11lC

'11ld lo t _11 ')lllil~ k 1ý' (11"I l i j o k IlI5ir11 1 1



t ;ENi. IRA I.

Svs an Od l'terceptua I

0 Radar svoymlpoligy A L.itcrature Review
I'M 14-t4, IUncl.

A. R1. 1 lonigfeld

1hits littvratur. review was undertaken to summarize the state of the art of symbology in
rada"r displOv systtI's. It reviews the various techniques for coding, extracts general princi-
pi•s fox- usc in detsigning radar systems, and recommends areas for further research.

* Radar Svmlndogy Studis Leading to Standardmation

I'M 5-6s, lincl.
C. J. Davis

"l111s re-CJrn covwrs initial studies directed toward standardization of basic symbols
representing "enemy," "friendly," and "unknown" targets on a radar scope. College students
of lboth sexes and enlisted military men served as subjects.

In Experiment I, subjects assigned and ranked 68 geometric designs within the three

meaning categories. Experiment U studied retention values after a short exposure to these

same forms. Experiment ii1 required all subjects to design a code differentiating the three
meaning categories.

All significant findings on meaning were highly dependent on pictorials. Perceptual
diffe rentiation and ease of learning are recommended as the major dimensions of cede design.

Displays - Coding - Vehicle Controls

* l')esign of a Piceure Language to Identify Vehicle Controls --
I. General Method - U. Investigation of Population Stereotypes

TM 22-61, Uncl.
S. A. Mudd, R. Karsh

1. General Method: A general approach to the problem of developing a picture language

or set of picture-symbols, as labels for equipment controls, is discussed. Negative and
positive arguments for such a system of symbols and possible research strategies are

considered.
Ui. Investigation of Population Stereotypes: The results of ihe first of a series of studies

are relxrted. United States and foreign military personnel were asked to make line drawings
that might convey the Meaning of various wheeled-vehicle controls. These drawings were
subdjected to a qualitative analysis to extract common design elements. A preliminary set of
34 symlbols, hased on the resultant design elements, is presented. Recommendations for

fu rther research are included.

* Design of a Picture Language to Identify Vehicle Controls --

II. A Comparative Evaluation of S::lected Picture-Symbol Designs
TM 15-h2, Oncl.

R. Karsh, S. A. Mudd

This study investigated the accuracy of identification of each of 90 picture -symbol
designs with each of 34 vehich control names. '1'wo sets of designs were evaluated. The set
which had been empirically derived in a preceding study was found t. he more effective than

the set which had not Iwen empirically derived. Effective symbols were found for 24 out of 34

vehicli contrid names. Ten new symlbols have lben ucvcloped. T'hey will be presented sub-
stetdent t•o further evaluative tests.



GEkNE' RA 1
Sensory and Perceptual

* Indicating (Read -Out) 'Nix-, I humao l'nghiieeriiig Applications for Informationa IlDisplays
'IM 9-58., UncI.
(C. S. Crw114e

l'iC. purlp)se of this report is to point out some of the advantages that might be gained by
the incorporatiton of 'read-out" tubes in weapons systems.* While such devices have been uiscl
in thec past, the inc reased complexity of modern equipmient, together withi the associated humian
factoris prblvieis, justifies new emiphas is oii the use of' such tubes.

flioseL applications discussed constitute only a small fraction of the many possibilities
but miay be, consildered representative of such uses.

* A Human Factors F.VaiUation of Seven Digital Read-Out indicators
TIM 5-60, Incl.
(2. Friled

A human factors product evaluation was made on seven representative typecs of digital
read-out indicators. fllicse, digital read-outs were compared on tie basis of reading s~xwed andi
increase in errors ats the time pe~rmiitted to read the displays was reduced fromt 2.0 seconds to

.0.5 second.

i'sIlay's - Papel - Cockt

* Paneul Layout for Rectilinear Instruments
'I'M 4 -68, [Joci.
R. W. Minuer, R. K. (lassatt, Bi. M. Corona, F. Warhurst, Jr.

Rectilinear dlials on a typical cockpit display were arranged in parallel, hoth horizontally
and vertically, and also in at mixed, i-thognnal arrangement. Althoughi, hItuitively, dhe
parallel layouts appca red advantagevous theC m1ixed 10yout Yielded dieC best detection accuracy

an sdehlortest detection tinics . -Increasing the spaicing bietween groups witiaprlll
vertical arraiy did not significantly improve performances. Unidform scales in any arrangement
proved supe.rior to non -uniform scalc's in, readout accuracy. 'Ibirty-six pilots andi sixteen
tcchmaira and scientific labo~ratory persontLic Participiated in the study. Performances of pilots
and non pilots were very shmnil r.

flis )Iay S Sieghts

* 'l'lW Effe-ctS Of Mlodiffied M I Rtifle SightIS on1 Ma rksmai11smip
at I ow Levels of Illuiminaition
'I'M 25, Unad.
I). C. lodge

'11is Uab1-orator VXlk'ri111ent atitt~-'dIV to determ711Ine whether any of tnte exroerimenta I
sighits Would prove to Ix, optinia I under hoth highi and low illUmlination. Seven1 expeKt i11enamI

Sighlts - - representing t01o8' p[Tviously tested andl those currently used (in rifles -- and ithe
standaid sighit were tested uinder two levels (if iihumoinathn.

1-7



GENANII1
Sensory and Perceptual

S An Evaluation of Selected Rifle Sighlts under Two Levels of Iliumination
TM 7-57, Uncl.
11. P. Pohlmann, L, 1[. Katchmar

-lhis study was an investigation of rifle-sighit accuracy under live firing conditions
ntider high (50-foot candles) and low (one-foot candle) levels of illumination, It investigated

a standard MI sight, as well as two experimental sights which reportedly permit highly
accurate sighting in bxoth high and low illumination under laboratory conditions. "l'he results
Indicate that die standard M1 sight gave the smallest mean siot-group wider bodi levels of
illumniation.

* Evaluation of Sighting Devices for a Small Hiand-lHeld Rocket Launcher
TM 6-59, Uncl.
It. T. Curran, Jr., R. T. Gschwind

This study investigated the degree of difference In accuracy due to aiming error betwe.en
three types of experimental sighting devices: an iron sight with a 20-inch sight radius utilizing
a plexiglass plate uxon which a reticle was etched for the front post; a unity-power optic using
singlet lenses; and a unity -power optic using doublet lenses. Determinants of qualitative dis-
parity between the sights and pxossible effcts of low-illumination sighting arc discussed.

Driving_ - Television-Guided

* Closed. Circuit Television Vehicle Driving: 1. A Preliminary Investigatin
TM 10-0o, UncI.
C. G. Moler, G. L.. Brown

This report is the result of a driving study using television as a sole means of observa -
tion. The purpose of the study was to determine the feasibility of such a driving technique.

Television affords adequate protection from radiation and has certain otuer advantages
over the optical systems presently used on Armor vehicles. 'I'le intcntion, of the study was to
obtain indications of the problem areas using existing television equipment and to determine
the need for future studies of this natu'e.

The results were favorable in demonstrating the feasibility uf driving with closed circuit
television. Additional studies will be conducted.

Jamming - Radar

* Study of the Effects of Continuous Wave Janiming on the Detection
of Antiaircraft Operations Center Symbols
TM 9-59, Uncl.

C. Fried

Detection time was studied for four geometric shapes, considered for adoption as
Antiaircraft Operations Center Symbols, that were exposed to three degrees of simulated
continumos wave jamming. The shapes studied were the circle, cross, half-circle, and
cross-withln-circle. Their diameters remained constant at 5/16". Ihle shapes were gener-
ated electronically on a plan lposition indicator display.

Detection time Increased for all four symbols as the i•ntensity of continuous wave jam-
ming increased, but the Increase was not significant for the increase from the no -noise to the
mild-noise level. AH symbiols, except the cross, had approximately the same detection time
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for each ofi the threc nloise lvl.Any diffi-receis were- not significant '[he muolsi' of
errors mnade by tile subject was small11 and did nor sho1w alNy teeldl The S~igific:1irtly lower
detVet1llt titheC fot' tile C rOSs At all no0its ie.VVl5 iS diSCLIS.Sed

Jammng Rdar- Cowiter Muzustrcs

*Synthetic Video as an I;lAct ronliCS COtuItr -CoiluteCr Measure:
A Study of Pulsated anld Steady State Syn1IX)O lgy
'I'M II *tt0, Inc I.

A study was conducted to determineif. the effc~tiveneCss Of pulsinlg a suggested Anthiairciraft
Olltrations CenteCr (AAOC) synilol in ovttn-oining tilL cor1ceý tellint eftfects of white noi~se jam-
filing, Pulsing resu~ltedl in a flickering symbolxl on a Plan P'osition IndkicatOr,. Four degrees of
jamming intensity were StudiedI a long wvithi four flicker rates -- 0, 2, 4, and 8 cycles per Second.

'ihle psychopltysicalI techn11i(Iue Of method of limiits was used to odeternimine if fliCker itopr~lov(Ll
detection with a backgrowtd (if J.an11iuting [lie results iindicaIte Aat i1o advantage is gaine~d inl
pulsing a1 sylntlwiet i synlill4l in ove rconting the effects of jammiing. A discussijolt of this result
%kitlt a review of proce-dures is Inttelude

-Legiblity - Cast Chiaracte~rs

0 T[he, legibility' f 1letter and Number Castings
'I'M '16, [Ue I.
M. I. KUrke

This report sunmataJAes a literature surJVey Lboult letter and Ituinber legibility,
especially as affected by the casting lirucss The author colncludes that: (1) there is no
infornmation specifically about cast lettering; (2) readability (if lwilitd material depends8 onl
tile view~ing 1111- ý, With nIfaxilnumt legibility at 90o; (3) legibility is enitlatced by Simple type
faces that emphasize the characteristics which dlistiiaguish one letter fronm another; (4) tlte,
Mackworth lettering and Antio.ue1 type face are very legible. when). contparea to other selected
styles; (5) optimal stroke whilti for daytime reading is 18 -20) percent of the letter hecigiat
but for night rea'ding, strOke wvidth shiould be less; (ot) other factors17 affecting legibility are
siZe, figuire -gtound contrast, i lIlittutation , observation timle, alto Color conitrast.

Motion Perception - Kinetic Depth E'-ffect

* Studies oill the Kinetic Depthl E~ffect as a Mean for Presenting- '!1iree Loinivensiona I
Information - I. Methodology and Selectiont (of Formns for Study
TIM 2-o)i, Uncl.
C .Fried

In ll ntrducorystudy of tll'- Kinteti Depth Effeet, 12 stat oita rN sIIOWl-0ctilSf
each~ of nine formis were prcsetellto to I0-Lt)suje'CtS to de'te'~J rmhc 'licfl fO ruls appcxa red flat or.
two -dimeilisionla i, and which a ppea red tlt ree -diltt~ltSiOnlA . Ib1is study was (tone- to WeL'Ct froiu1
tile nii i formns a simiall1er group, al oi f xVi 1(1se sh adow~x pro e~t ions x W10l JjI)Ca p r as twYo-'dii ti ens jioltA

The only~ forinils tha~t ae rdtwvo-dillltenSiOna VO tAll Sabjects fii eCh171 Of their 12, S!'.tiox
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projections were the wire rod and the helix. '"he helix on examination was revealed to undergo
substantiall.v the same changes as the %ire rod.

A historical accomit of the Kinetic DEclinh Effect illusion and its pwertinence for three-
dimensional displays is presented.

* Studies on the Kinetic Dkpth Effect as a Means for Presenting T17hree Dimensional
Information - 11. Effects of Varying Angle and Length of a Two-Dimensional Form
TM 18-60, Unci.
C. Fried

An attempt was made to correlate the amount of length and angle changes of shadow
projections of rotating wire rods with the ease with which the depth impression of the Kinetic
Depth Effect is elicited. This attempt was based on earlier findings of Wallach and O'Conell,
that the stimuli for the Kinetic iDepth Effect are length and angle changes of lines making up a
moving form.

The attempt was not successful as all shadow transformations presented to the subjects
in this study produced the impression of a figure rotating in space. Suggestion is offered that
further thought be given to determining the stimuli for the Kinetic Depth Effect illusion.

Motion l'e reeption.-LThreshold

" Studlcs on the Perceived lhreshold for Motion -- I. Effects of
Aperture Dimension on Thre'shold Velocity
TM 6-62, Uncl.
C. Fried

The influence of aperture dimension on the lower threshold of motion was investigated by
comparing the effects of five differently sized aperture squares on motion threshold. "The
effect of aperture dimension was apparent for the smaller dimensions employed. 'Tlh theoreti-
cal implications of these results were further explored in two additional experiments intended
to determine if threshold values are a function of frame of referenze dimensions or distance to
a reference line. It was concluded that motion threnhoid value is a function of the latter, if a
well-defined referent is piovided.

"* Studies on the Perceptual Threshold for Motion - 11. Effects of
Induced Motion on Threshold Velocity
TM 18-62, Uncl.
C. Fried

A proposed means for reducbig threshold for perceived motion, by adding die force of
induced movement to true movement, was eapiored. hiduced movement was evidenced by
(1) subjects reporting movement when no actual. movement occurred, and (2) the increase in
threshold when the direction of its influence was opposed to actual movement. The predicted
threshold reduction, when the direction of actual and induced movement were identical, did not
occur, because, presumably, the subjects attempted to compensate for the influence of induced
movement.
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Pattern Recognition

* Pattern Identification by Man arid Machine
TM 17-68, *bicl.
Proceedings of a Planning Conference

The Institute for the Study of Cognitive Systems at Texas Christian University is conduct-
ing a research program titled "Parameters of Human Pattern Perception" with Project THEMIS
funding. This program's gea)s include development of a formal mathematical model of human
pattern recognition behavior and subsequent computer simulation of the model.

Research on human pattern recognition has become increasingly more sophisticated
during the past decade. At the same time substantial progress has been made in duplicating
certain aspects of human pattern recognition capability in machines. Cross-fertilization
between these two areas is a much-aesired goal and the Texas Christian University research
program is specifically planned to foster such mutual facilitation. The Institute, under the
sponsorship of the U. S. Army Human Enginee:ing Laboratories, is planning a symposium
which will bring together leading workers in both fields.

To maximize the benefits of such a symposium to the Department of Defense, a planning
conference was held in Fort Worth, Texas, 12-13 December 1968. This report summarizes
presentations given at the planning conference.

Sights - Nigh t

* Night Sights (U)
TM 17-67, Confidential Repxrt
R. R. Kramer

(U) A series of tests was conducted to determine if illuminated modified iron sights
would provide increased hit probability. The illumination consisted of low power point sources
on either the front or rear sight of the rifle, or both. Tests were conducted indoors under
controlled light levels using C0 2 -powered repeating-pellet rifles, and outdoors using .22 cal
rim fire rifles, M-16, and M-14 rifles.

*Low Power Optical Systems and Aerial Target Detection
TM 5-57, Uncl.
M. I. Kurke, C. N. McCain, Jr.

Several monocular optical systems were investigated at Aberdeen Proving Ground, Md.,
and Yuma Test Station, Ariz., to find minimum visibility thresholds for detecting airborne
targets. In general, there was an inverse relationship between threshold and magnification.
The Yuma study was conducted to determine the minimum magnification needed to detect air-
craft at a ranlge of 10,000 yards. The 3x optics met this criterion. -lowcver, when parts of
,-he Yuma study were repeated at Aberdeen Proving Ground, under better controlled conditions,

1 results indicated that 2 1/2 power would be comparable at the required range. Empty-field
* myopia did not seem to affect target detection under the conditions studied.

I 1
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•t~tig RounLds

*A Human Engineering Evaluation of Spotting Rounds
.vith Respect to Fire Direction Capabilities
TM 4-59, Uncl.
C. Fried, L. F. Ivey

Twelve enlisted men were used as subjects in an exploratory experiment conducted to
evaluate spotting rounds with respect to fire direction capabilities. The spotting rounds were
randomly placed around the target. Observations were made from four distances - - 500, 1000,
1500, and 2000 yards. The subjects were required to make corrections in yards for azimuth
and range from the position where the slytting round appeared to the actual target position.

*An Evaluation of Observer Errors in Spotting Round Fire Control
TM 4-60, Uncl.
R. T. Gschwind

A field investigation was conducted to measure human errors associated with spotting
round fire control. Ten mortar observers were used to direct fire of a 60-mm mortar at
each of five 8' x 8' vertical targets randomly positioned within the range of the weapon. They
were allowed five rounds to adjust and were instructed to call on target when they thought a
round fell within 25 yards of the target.

Nearly all the subjects thought they had determined the range after five rounds, however,
the distribution of range error when calling on target had an average deviation frcm the target
of seven percent of the range of the target.

* The Effectiveness of Various Spotting Techniques in Fire Control: A Pilot Study
TM 9-61, Uncl.
S. Glucksberg, H. L. Klein

Spotlights were used to simulate spotting bursts in an investigation of several spotting
techniques.

Thirty-two subjects estimated distances from specified lights to a target. Comparisons
of accuracy under the following conditions were made: (1) one light vs. two lights, (2) simul-
taneous vs. serial presentation of lights, (3) reference distance between lights given vs. no
given reference.

No reliable differences were obtained between any conditions. Distance estimation was
found to be extremely poor under the conditions used. It was concluded that the spotlights
could not be used as burst simulators bec ause of their visibility when OFF.

Target Detection

@See Vigilance, TM 1-66, Page I- lb.
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Tar&et Detection - Limited Visibili~ty

@1 luman Limittations of Line of Sight Missiles During L~imited Visibility
'IM 3-08' tUncl.
A. J. Elckles. 111, T1. A. Garry, W. (. Mullen

'I'lils pape~r examines the effects of several intervening lighit sources on a viewer's optical
image of an illuminated target presented during periods of limited visibility. Qujantitative
measures of resulting target obscuration ats affected by target brighitness, lighit-source. intenisity
and light-source range were obtained.

Targt Detection - TV

*T'arge-t Detection Using Black-and-White Television
Study 1: The1i 1-ffects of Resolution D1egradation on Target Detection
'F'M 9-t)5, LUncl.
L. C. Oatinan

The probability of detecting an M-48 tank at four different levels of television (TV)
resolution (800, 600, 4C), wid 3001 lines) wats investigated onl a black-and-white closed-circuit
TV system.

The four levels of TrV resolution wereý presen-ted to 16 sub~jects, who were asked to
indicate iin which one of nine areas thec tank appeared on the TV screen.

Thel( data indicated that subjects performed about equally weoll at the 800, 6001, and -100
levels of resolution; IIowever, their performance was significantly lxmorcr at the 30(0 level of
resolution. IlThe tank's location onl the TV sc reen Was anl important factor in the probaibility,
of target dletection, but was cOAUnfotmde With other variables.

* Target Detection Using lBlack-and-Wliite Television
Study 11: Degraded Rcso~ution and Target -Detection Probaibility
'FM lt0-05, UncI.
L. C. Oatmwn

This study used a black -anid-white Closed-circuit television (TV) system to investigate
the effects of two levels of TV resolution (800~ wil 450 lines) on the probability that Subjects

vo-uld detect an MA-48 tank-. Whiile- a prOviouIs study used! horizontal degradation only, this one,
degraded the TrV image iin bothi horizontal and vertical dimewnsio's.

nk,. tank was shown in eacti of nine areas of the TV screen, under both levels' of resolu-
tion. Thlirty subjects observing the ThV montitor were asked to indicate in which of the nine
a reas the tank appeared.

With changes in the horizontal resoluition only, in dhe pC.vvous study, cluinguig r'esolution
from SOO( to 4150) lines did not affect target-dctcction probabilities sinifficantl*y. lBut with both
horizontal1 and vertical changes, subjects lxn-fornIedl sipnificanltly hetter t' t the 800) lo vel of
resolution than at the 450 level. Ilie tank's location on the TlV scrteen, a Ithoulgl con1foLunded
with other variables, appewared to haýve !kn iiiip)O1rtAnt effect on1 tariget -detection pi'obahbility
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* larget Det-ct ion UsZitg Iflack -tuid -White l'cleviston
Stuidy IIl: Tlarget Detection as a Funct~loa of Display l4,egradation
TIM 12-o5, Unci.

.C.Oatman

T(wo previous studies have examined the probability of detecting an M-48 tank on a black-
and -white closed -circuit television ('TV) system, with apparently contflicting results. When
only horizontal resolution was reduced to get resolutions of 300, 400, 600, andi 800 lines,
detection performance was essentially the same for the three highest resolutions, though
significantly poo~rer for the 300-line resolution. Yet when resolution was reduced in Iboth
horizontal and vertical dimens ions, 800 -line resolution gave better detection performance
than 450-line resolution did, Ext'raneous variables that could not Ixe controlled - - such as
unoven brightness mid resolution onl the TlV monitors themselves - - made it difficult to inter-
pret these results. Thius it was not clear whether the first result was an unlikely chance event
or whethier resolution's effect depends on the number of dimensions reduced. The p~resenlt
study replicated the first one to test its verifiability.

Displays at all four levels of resolution were presented to 20 subjects, who were asked
to indicate in which one of nine areas the tank appe~ared on the 'TV screen. Thie results verified
those o~f the first studv- the subjects detected targets alrout equally well with the 800-, 600-,
and 400-line resolutions, but their performance was significantly po~orer with 300-line resolu-
tion. Th1is finding suggests that, If resohitions are fxqual, reducing bo~th horizontal and vertical
dimensions will impaxir detection performanlce more than reducing just horizzontal re~solution
(i.e., redlucing bandwidth). Thie effects of the tauk's location on the TVscreen, although
probably an impo~rtant determinant of target -detection probability, again proved impossilde to
isolate fromt various extraneous variables.

Target Detection - Tanks

A *Target Detection: A Comparison of Several Vision Systems
Mcunted in Stationary and Moving T'ank~s (U)
TIM 7 -07, Confidential Report
G. L.. Horley, A. J. Eckies, Hll, R. E.* Dax

TPwo field studies compared detection performance of several tanik vision Systen".S,: open-i

harch, closed hatch, periscope, telescopeý and tcelev'ision. Thle studies involved observations;
against defending (stationar,') and attacking (moving) ta rgets and obt;ervat ions from both
stationary and moving tanks. Experienced tank commianders and gunners served as observcr -

subjects. The combined re~sults rank the detection pewrformance of the five vision sNvstt ills
tested; ini addition, the Study' 11 results COMpare- Stationary versus moving obser vatilonls.
Furtlier research is recommended with a wider variety of surveillance tasks to obtaini morte
complete measures of overall surveillance peeforimance.
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V.!lance - Aircraft Detection

S Detection of Random Low -Altitude Jet Aircraft by Ground Observers
TM 7-60, Uncl.
W. Wokoun

This study investigated te cf~itciency of the huma ground observer in detecting and
identifying jet fighter aircraft, as a function of uize of sector, observer and aircraft altitude,
when targets appeared essentially at random. Particular emphasis was placed on allowing the
subjects minimal informatlon about when and where aircraft might appear. The evaluation
included four search-sector sizes (36(0, 1800, 900, and 450). Three types of jet aircraft
(T-33, F-86, and F- 100) approached along six ccurses at two altitudes (500 and 1500 feet).

Results include cumulative probability curves indicating the likelihood that aircraft will
be detected or identified at any given distance for the various combinations of search-sector
size and altitude, as well as supplementary analyses of day-to-day variations in detection
efficiency, the effect of intertrial interval, variation due to aircraft course and terrain,
variation due to cross-over range, and accuracy of identification.

* Subjective Reports from Subjects in kun Aircraft Detection Study: A Questionnaire Analysis
TM 22-62, Uncl.

W. Wokoun

Questionnaires were administered to 22 subjects who had served as ground observers in
an aircraft detection study conducted by another agency at White Sands Missile Range, New
Mexico. This report summarizes the subjects' responses to questions about how they tried to

detect a.ircraft and the variables which they felt had affected their efficiency in doing so.

Vigilance - Auditory Fat:igue

*Role of Tonal Relevance in Auditory Fatigue
TM 7-68, Uncl.
L. C. Oalman, G. R. Price

A new rationale concerning the subject's attitude toward a tone during exposure was
tested in an attempt to find evidence for a central factor in auditory fatigue. The subjects
were instructed, in one instance, to attend to the intensity of a 40-dB SL, 4.0-kHz tone.
The amount of auditory fatigue that resulted was insignificantly different from conditions in
which tle subjects had be.en engaged in mntal arithmetic or reverie during similar exposures.

Vigilance - Auditory Localization of Helicopters

*Auditory Localization of a Helicopter -- From Ground Position
TM 15-63, Uncl.

R. W. Bauer

Three studies of unaided auditory localization of a helicopter are summarized. In each,
a Ul1 - 11 helicopter in flight was the sound source and was localized by sublects on the ground.
Absolute mean angular errors of different groups and under different 1,onditlons ranged from

8° to 24) and more, with smaller errors found under quieter conditions and at greater target
ranges. Error size was not significantly affected by: flight direction, altitude chdngus from
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low nap-of-the.-earth (20-60 feet) to low contour (100-110 feet); interfering noises from -;0-,n'
gwnfire; or wearing a combat helmet. 'liere were significant differences associated with
interfering noise frnm passing vehicles and with subjects' auditory acuity.

gilanece - Ground 'ar•et Detection

* Helicopter Armament Program Air-to-Ground Target Detection and Identification
TM 1-62, Uncl.
C. G. Moler

This study was conducted to gather baseline data on the ability of observers to detect,
identify, and estimate slant range to typical stationary ground targets from low-flying
helicopters.

All subjects were rated pilots with training and/or experience in aerial observation.
Targets consisted of five types varying in size from the M-48 tank to a single machine gun
on antiaircraft mount.

Rank order of target types as determined by frequency of det-ection was tank, jeep with
recoilless rifle, support platoon, Scorpion, andi machine guin. Tables of probabilities of
detection, probabilities of correct ,dcatification, and the ranges at which each target type was
most often detected are presented in this report.

O-Helicopter Armament Program Air-to-Ground Range Estimation
TM 2-62, Uncl.
G. Goldstone, L. C. Oauman

This study was conducted to n,,estigate the ability an observer to estimate slant range
from altitudes of 50, 100, and 150 feet, utilizing hotlh "pop-up" and "running" modes of flight
over various terrain types.

Twenty percent of the range estimates had overcall:, of no greater than nine pezrcent
error and undercalls of no greater than six percent -rror.

The results of the course and altitude variables (lid not yield a statistically significant
differeace under either the "running" or "po•)-up'' mode of flight.

*A Field Survey of Air to.-Ground Target-Detection Problemis
TM 1-66, Uncl.
S. A. Hicks, C. G. Moler

Twenty enlisted men were tested on a target-detection task at Fort Ord, Calif. Each
subject was required to detect ten targets appearing at ranges of 100(0 meters to 210110 nmctrs.
Forty trials were run. TihL results indicate that detection and identification depend on more
than merc distance [between target and observer. Not only did a target's size and form affect
its (ietectability, hut it appe'ared that the main cause tof misidentifications was differing targets
with similar siZVZ 'AU forms. These results are related to culrcnt literature, and their
implications for thc course of the pr:)gram are exa mi'cd,
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*Acquiring and Relocatuig largets from a le licopter: A Preliminary Invstigation
TM 2-66, Uncl.
R. A. Monty, S. A. flicks, C. G. Moler

'This preliminary investigation was conducted to help resolve the controversy over
whether or not a helicopter in combat can increase its safety by performing an evasive
maneuver after detecting a target but before firing on it. The result showed that, at least
in one situation, the evasive maneuver can give the helicopter some advantage, but not for
the reasons hytxtfhcsized. It was concluded that the problem is sufficiently complex to
warrant additional research.

Vigilance - Speed and Accuracy

*Absolute Judgments in Speeded Tasks: Quantification of the
Trade-Off Between Speed and Accuracy
TM 11-68, Uncl.
R. G. Pachella, D. F. Fisher, R. Karsh

The subjects engaged in making absolute judgments were gradually forced to increase
the speed of their responses. Information transmission decreased linearly as criterion time
was decreased from 1.0 second to 0.4 second.
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C. Motor Pioiaic

Controls - Arrangement

0 An Evaluation of Mode Selector Switch Arrangements
TM 10-59, Uncl.
G. B. Wattles, E. C. Weiss, D. E. Holzen

A study was initiated to determine the optimum switching arrangement in terms of
operator performance for the selection of track, acquisition, aid search modes for a proposed
AAA weapon system. Five switching arrangements were evaluated, and these constituted the
indet, dent variable conditions.

i'The dependent variables were: (1) errors of omission, (2) errors ot commission,
(3) breakdown rate, and (4) subjective statements of preference.

One hundred subjects were exaimined in terms of their performance on the various
switching arrangements using time as a stressor. An arrangement which employed a push
button and two bar switches, all hand-operated, was found to be optimum.

Controls - Population Stereotypes

Olnvestigati)n of Natural Movements in Azimuth and Elevation

"Lever Control Adjustments for Htorizontal and V-'rtical Positions
ITM 3-59, Uncl.
R. G. Lazar, J. R. Williams

This study was designed to: (1) determine population stereotypes or "natural" move-
ninents revolved in the operation of levers designed to control elevation and azimuth movements;
(2) determine in which plane levers shouldl be placed to better effect control, i.e., the liori-
"Zonta.I or vertical plane.

RLsu!ts indicated that there is a consistent relationship between right and left control
movements and right and left movements of a display in lx)th ithe horizontal and verticai p•si-

tiowns. lHowever, the major finding was that there is no such consistency or "natural" move-
ment or 1population stereotype with veirtically positioncd lever controls whichi move forward
anld lbackward when these controls are associated with an Up and (town display inovenlnlt.

Controls - Rotary

*ManUa I RiO a 1y Fe rforma inan
'ITM 7, Until.

J 1). \V(isz

T'lhis rcp rt disclsscs IL•,, la. I'otary. Itrf el'll e .... a t.ýe of ielieti ivy !iiovilllent

C01Ct' lc uLSC in cranking .al1 altltO)iO ilcl , a igi)til at n -tiar, I eying ý11 iii ilk r gun il alllt11h,
ctt:c. 'lihe auithor dia..tingishcs IK:twcein o ,,V, ,,,X of rotary kittln s 1-cranking whCcIS and

ShialdwhIc'ls -- :mld tliaeiS. st- how Th'il' otc rat ional fLctors difflr.
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0 Physic id 1 orc Pioolcuis: 1. Hland-Crank Performance
for V;IrioLIS Crank Raidii and lorque -Load Co mbinat ions
'1 1I.1 9 -7, budle.

L. 1'. Katchmar

lIiveStIgatioii of the no0rmal work output of 75 military subjects who turned handcraniks
()f varOIuS SiZes agaIinst Vitrying torqlue_-load resistances. Three handcrank radii (4, 5, and
7 inches) and five torque loads (1ii, :30, 50), 70, and 90 inch-pounds) were used.

Learning - Effect of Experimenter

*OFhe In~fluence of Military Rank of Experimenter on tue
Conditioning of a Verbal Resjxrns&
RM 10-62, Uncl.
S. Glucksberg

Die relative effectiveness of experimenters of different military ranks as sources of
reinforcement was investigated in a verbal conditioning task. Withi all experimenter variables,
other than perceived formal rank, held constant, no effects of rank xere obtained. Only those
sidbjects who were aware of the contingency between their responses and the experimenter's
behavior increase(] their use of the reinforced response. Implications for psychological
research in a military setting are discussed.

Learning -_Verbal

* 0hindicants of Response Strengrli H ierarchies in Continued Word Association

TM 1-67, LUncl.
13. G. Andreas

One minute of continued word associat~ioii was shown to yield botli the Noble (1952) andi
Noble andi Pa rker (1960) indicant of meaningfulness, iII, and] the Ihilodeall andi H owell (1965)
indicant of probability of responIse occurrence. [lie probability' values (pri portiori of Ss giving

particular rcsponses) were de-termlifled kover thme entire period of reslxmnse p)rouction as well
as for the initial group oif three re'spon1seS. [11 lie idial ordlinal position of resp~onse, occur -

reutI was also Calrn lated. '[lie prohaib. lity values of the present studY correlated positively'
with those obtained by Biilodeau and H owell . O ver tile restricted range studie'd, these 1) VaIlueS
did nlot correclatte si~myifieantly with mncdai~n ordinal lx'sitionu

0 Stability of Rer poulse Strength fICIira Chie.' in Continued Word A ssociat iOl
'IM 4_t)7, ticml,
Ii. G,. Andreas, MI. NMills

St'elcted stimuIIlus iesWere r~epateZ[d III a xO~k let testing co ,tnluicd word assoc uat bls,
Subjects h ad ' enI Iinstrute~td to t reat ally s uei recu rC II Iuc e as a1 JIi ( v1W 111 ulite r, li itie r trii g
Consciously to e.a 1101i to aVOId 1_IcL'atilIg their ear1lier rt-II)iiSeS . Slight lY fewer thanl haIf
I' ic the ginaIl re'sponses were. repoýAtci by iuudlivdlia Is, .iltlmiogil tiotal production waas ;hIikl t he
same11. Cretiu mnhicalcd high (4,~lly0 cmuilloin tis(ptoixihilitiies anid low to

niOdera.te stability of o.rdinal l)tiiNof it5sp(iIwi(
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lo)ading -lcavy_ A miunitioii

0 Seme I luman Vixtors Considerations in Loading Heavy Ammunition (U)
TM 8-67, Confilential Repo)rt
N. F. Dickinson, Jr., G. P. Ganem , J. P. Torre, Jr.

(LI) [ihe results of two related ammunition-handling studies are incorporated here into
. single report.

(U) The first study investigated the effects of round weight, tray height, and tray eleva-
tion on die loading of ;5mmm projectiles. All three variables were found to affect loading
oerforinarice signiffic.i.t ly.

(U) "ITc second study used the same test projectiles, the same test apparatus and similar
test procedures to see if right or left-hand loading made any difference in performance. No
significant difference was discovered.

Loading - Missile Dimensions

O'lhe Effects of Missile Lengths and Weight on Loading Time
TM 9-60, Uncl.
F. M. McIntyre

The purpose of this study was to determine if length or weight or an interaction between
the two within selected limits affected most significantly die criterion of loading time for a
given number of rounds.

Portability .- Principles

*An Investigation of Portability Principles for T.vo-Man lnads
as Applied to T201 Mortar
TM 16-61, Uncl.
L. V. Clark

A study was conducted to investigate the effects of human engineering principles upon
portability of two-man loads ranging from 100 to 170 U)s. in weight. Components of a T201
mortar were equipped with rxrtanility kits in the form of detachable stretcher and satchel-
type handles. The components were transported for about 1/2 mile over varying types of
terrain. Distance, rate of carry, plus time and frequency of rest were used as measures
of portability.

It was found that stretcher-type handles make a significant improvement in portability
and that, by using these handles and relieving the strain upon the porters' hands, optimum
portability can be achieved.

It is recommended that portability be considered in the development of heavy infantry
weapons as efficient, tactical usage may be dependent upon portability.
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* An Evaluation ofi so) ito) 8) !b. An~lioiiiition C'iotalt'rs alit

R-c' 'on nv''zda tbions fo r [nip n vet! Pack age( I)'s ign

'I'M S-58, Uncon
S. A. flirks

'ii;shully :Ooij)si'l lt'd t'11C ior CACI'with) wliinii two diffe'rent weighlts of ;lillmliit loll

c OntO iiit's (5tl andlt 801 lbi.) coulld be, i a i-c arri-i d aceronss a ono liui d rev andu fifty yar ci!C'itIrs- of

Irregular1 terrain. It was concludled that, under test or alssuonied norml- conditionls two 50) l).
cenitA ilers Were an optimlal load for a Aingle amimuonition Ikarcv'r. Ani aimounition palckage
tiesign Conce pt was formi il sited e in ln lving a rmb in nat till o iOid ng I op hallvi ' a ad ItC irk ot illp

4M'v t' .1n detachlable Side hanldle.

Re'action 'lime - Gaolvmtiic Skin Resistance

* Relationship ik'rwrv'n GalIvanic Skin Resistanre and
React ion 'Tinmev on ai Vigi la~cv' 'lask
'NIM 8-0 , lion I
It. Karsli

Relationlship)s betweenJ five in1dices of galvanic, skin resistance (IJSR) anti th rev' indices
of re.action tome obtainevd dutring a visuial monitoring tas-k were iiivestigatetd.

'hirtify-nine untraliu'd cifiiIstv'vIC1 men nonito red at Cathode ray 11,11' screven for a one -hoar
period iii an iso'lated environment. Observers were requiredI to detect 25 critical signals
which diffv'revd from a per'iodically blinking backgrotund signal only by) a large'r aiiplitiiuivt
Itrrfocman111cv' was meL.asured lIv reaction timte. ContinuouIs in~astirCes of GSR wven.,' ina ilt'vi

Iiflvrrv-lztior'shiips aniong GSR indice's as well as, na-an reaction timei chnagv's over tiow'c
kv re' consistent with e'arlier reports111 on these varciables . No sigmificant relationships wv'rv'
found between indices of CSR and react~ion t ime, Iw'twu'en tic with in observers. Ext t'v'mv indli -

vitlual variation of both vari'iilv-s was s're

Short 'l'roi Memory

* Pared Reh ea rsalI in Seqjuent ia I SI ii t -Tcr i'ii Mvii itO' \

'I'M 12-bb, (Joel.

It. A. Mo'ity, 11. Karsh, HI. A, 'Taub

Subje'cts w'rV' reui'irv'd to osv'n1tai lV keep track of the number'WI iOf oClrurrV'oreS of v'arh itt

foui different symbolIs presente'd sequv'ntial 1k', It was found that a gre,.n light introdoced into

the 4'(IUllecŽ ju.st pr~ior to) tiht preseintatioin (f esi sli ticcessive symiiibo 1A tleId to tuba10C iv'1k.'-
forinlaiirv' . It was sulggesteSd that the' lighit si rvevl to CU iv' th'stabjctA is t) i'&ioipe0tv rv'hea rsa I of
the current state oft the info rmation Iin itre'aration for the ne'xt stinin Inls ill the' sv'halsi'nrv



GENERAL
Motor Performance

%Stimulus Characteristics and Spatial Encoding in Sequential Short-Term Memory
TM 3-67, Unc!.
R. A. Mloaty, 1). F. Fisher, R. Karsh

Performance of the keeping-track task described by Monty, Taub, and Laughery was
examined as a function of the class of stimuli employed. It was found that a stimulus class
possessing a natural or built-in order led to better performance than did a stimulus class
lacking such order. It was suggested that die differences stem from the speed with which
subjects complete enicoding of the information to be remembered rather than from the timne
available for rehearsal between successive stimuli.

*Keeping Track of Sequential Events: Irrelevant Information and Paced Rehearsal
TM 5-67, Uncl.
R. A. Monty, R. Karsh, If. A. Taub

The effects of irrelevant information on subjects' ability to keep track of a changing
situation mentally were examined. It appears that, when relevant stimuli are presented at
an irregular rate of presentation, irrelevant stimuli interspersed with the relevant stimuli
may enable subjects to pace rehearsal of the current state of the changing situation in a fash -
ion that reduces the interference effects of the irregular rate of presentation.

0*Keeping Track of Sequential Events: Effects of Stimulus On-Time
and Interstimulus Off-Time
TM 6-67, Uncl.
It. A. Taub, R. A. Monty, K. R. Laughery

Subjects were required to keep track of the number of occurrences of each of four
different letters (categories) presented sequentially as a function of the total number of letters
presented (trial length), the rote of presentation, and the two components which, when corn -
bined, constitute the rate, namely, stimulus on-time and the interstimulus interval or off-time.
In general, performance varied inversely with trial length and rate of pree ,:tation. Of greater
importance, however, was the complex interaction between die rate of presentation and the
compxnents of that rate. At the fastest rate, pcrformance was relatively invariant as a tuie-
lion of these comlonents; at intermediate rates the shortest on-tinie led to the best Iperfrm -
alice, while at the slowest rate the shortest on-time led to di" ooreý performance. fl'w
observed results ore explained primarily in t. -rns of .e time available for rehearsal.

OSequential Memnory: Keeping Track Performance as a F-unction of
Information xpsxmure Time an] Interstimulus Noise
TM 11-67, Uncl.
S. Gluckstxerg, R. Karsh, R. A. Monty

Subjects were requiredI to keep track of die numlber of occurrenCeCs of each of dilreC jIwLre

tones presented at a constant rate in sequences (trials) of various lengths. W\ith trial lengths
of 8 and 12 tones, eqs pra-tice progressed tie shorter the stinmulus cxpolXsure duration, 'the
bettur the performance. This effect was not obtaint-6 with trial lengths of 16 and 20 tones.
White noise presented during interstimulus intervals did not affect txrforiiancc. Implications
for a IVrodl Of kee-~ping -track behavior aire examincd.
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* Pacing of Reliearsal ia Sequential Short-Term Meiuorv
TM 15-07, Uncl.
1*. A. Monty, It. Karsh, II. A. Taub

lilth subjects were required to keep track mentally of thie ullUlmber of occurrelteeS of tCach
of four different sytibliis presented sCeiIluntialliv. It was found that a light introduced into the
seqtuence just prior to the presentationl of each successive syvilxl tenlded to enilhance pecrforln -

aice. It was suggested that the light served to cue tile stlbje:.:ts to complete .rehearsal of the
current state Of the information in preparation for the next stimulus in the sequence.

* Brief Visual Meitory as a F' unction of Visual and Acoustic Confisability
FNTM 16-07, UIncl.

S. Gluckslx'rg, ). F. Fisher, It. A. Monty

SparlIng's teclhnique of partial rIilrt was used to examine the effects of visual and
acoustic conlnsabilitv on brief visual memory. 'The data suggested that insofar as interference
effects are concerned, short-term memory and brief visual memory are dissimilai in at least
two respects: (a) visual rather than acoustic confusability affects brief visual memory, and
(b) as the recall interval is increased, interference effects in brief visual memory decrease --
an observation opposite to that generally noted for short-term memory.

* Spatial Itlncoding Strategies in Sequential Short -lerln Memory
TM 14-08, Unci.
R. A. Monty

Ke',.ping-track performance was examined as a function of cotes designed to control the

spatial encoding strategies adopted by subjects. Spatial or-'nization of the material to Ih
remembered significantly affecteti short-term retention and interacted with the characteristics
of tile type of stimulus materia•Is employed, demonstrating that visual encoding can plav an
inmlXprtant role ill short-term memory.

* Order of Recall ini Short-Term Memory
TMV b-6-8, U,,cl.

Ii. A. Taub, R. A. Monty

Short-term reca'I of lettcr se(qellClCCS, colorr-coded into two halves, was jeosulred :Is
a rkinction of color presented first , alphalbet ha If preae;tnted first, orkle r of relxirt , anid blocks
of trials. Analysis of tieV first half of sulbjects' relx)rts suggested that reports which rt. velsetid
the colored hvaews wf-t' superior to aol ordet.:tl ••eport of the colors except in trial block one
when the letters presented first ill aw sequence wert from tIle first half of thie alphal'et. h'rends
from the second htalf of a repolrt were ill tile direction of miore accurate recall with reversed
as compxared to ordered reportts.

'tracki e. - _Control SysteIs

*4) it'raturt? Review: Tracking Control Mlchanisnis and Displays
Y Light Antiaircraft Svstem Oriented)

"I'M --57, Focl.
"S. A. Hicks

A review Of the literature' dlk;.iling witl tracking in general, control systemns, display
* ,ysttn s, conipcinsatory vs. pursuit tracking, aund aotditorv vs. visual displavs. It is par-tict-
larly ri-clevant to de'signling fire-coitr'd systC1is for low-atlttltode antiairCrafj w\eia 1)'is
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0 c mtiintI. i'at k llg Wkha vi )I. as. Fi al-uct ionl of 'lb ruec Di)ffe renlt CointrolI Sy st .' n s
TM 2-03I, Und .

Ani investigation was Conducte0Ld to dete A'-li Ut' tlle iw~lglitUdLe .11d cia racte r of tracking crrri' s
()cc r ingaftr trin a titktt at a lmovinlg tal-gVý frlom a IiliIYWt'ight mountft. SiX ) -po i'sona

gutictnes with varying degret's of cxperit'nct' fired 3. S -in.ish rockects from each of thl -t' distinct )
types of trackinlg deviceS, V'.Z * , two -han.1d wheelI SySt t'i , an CVect rical r'awt systemu, and a
viacousis dal iipe(I iaciitgiate lohiltion Conitro~l system (Frece Mount).

llL'hrC MIS no0 sigitificanflt diffe r'icelL ill 11aignitulde of track-ing error between1 theC !Free Mount
alld U it rate 5s stein), with! ix(1 t ýldha iCi(Vi flg i. 5-i iii! R MS Cr'ro r across allI conditions of anginla r rate.
Tihc twe -hland whee'(l System was signifficanitly worse with I .0U-nit! error at low rates and 2. i- mit s
errotr at highi rates.

'Track ing E 'rro r Nleasullenient

OAt i'cinltieu ot Invest igating 'Ta.nk Guinner' Tracking I'. rior
TMN 2l)0-02, Une I.
1". N1. MVCIuty re

thiS stUdy is a i'epoi011 of 0he Oblt Otan1k gu111ine s to triac k contbit10005ly over aiILlidO
into ealhiate tile rote of cxi ,ic i cite ill red~uci ing error, an id 1, pri'v ide osi nla51r' .1e

teclti(iiCu for' fitt re t rackiiig studie's. 'The st'lidy was coniductC. Wlh L-XiIi epeieceld :1iid n1ovice
subjects tracking a target tank thtrough var-ious e'vsiveM 1Minaneve 1s1a-Ound a rectanigular course,
at va riouna tailges . Thei results of the study indicate that the iiist, inewntation and pflicedliirt
desigited for this study provide a sat isfacro iy teClliii(LIe Of measo'0 I iig t racking error, that the
eXperlienlCe Of theL sub)ject did not affect tracking performan11Wce ill a problem, and that41 the
in ta suI i bg techi(I initein y be LiSe to e-Va I tin te to get evasiVe tc~i hii iue s as welt as t rick ing ti'rou'V

Tracking - Gun 'Vlr ret

* Al In vest igat ion Co itipa riii the Relhativ e iE ffec ts of 'Iwo Nb It' a
Of GAn1 Tar ret C)pe rat ilon oii l- kin Pt ifi inn a nCC: Study 1
I'M -1 -t)2, Uclm.
H., C. Wallachi, 11. L. K~cin

Twuo iaodes of gunI to-ýC utopt' rationl were coMiMp red fo l' theLir' elaC~tive e'ff'cts on tralckiln)

01ne modeIL Of t r ret opteration was te rittet fiffli artica Iateti; the nia-ined turret iioved IN 41ti
* ~~ill az.inmutt and elevation ill mespol lse to ot kl' iM o r liaiid - cnt rot mlVLove a tnts. '1't te scond i11)6C of

tur1ret opevoIttotl Was. termed partiatlaly articulated; inl resixmse14 tO theC hand 'ootrlljOs Of timeoea
to r who manned the tut -ret , the tnt~l'Crt inlovtd inl lZ ilniiitti, bUt oiiP m C teSight ni1oved ill elevationl,
i-tither t1han ttu' c01)Oin WItetoit.

* ~~The re-sults, of tjit ullta analysis, haseti an 2t0 test target suns Pt i- subject, foll owing 52
IrTictiCct a rgt't rLIms, inldiLated thaut there we~re no sig-lificant differences inl tracking lirt' io nance
attributable t) the' utiSetfin ila itIes betweenl tue two mode's tj tLIi re o70 ato
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0 An Investigation Comparing the Relative Effects of Two Modes
of Gun Turret Operation on Tracking Performance: Study II
TM 5-62, Uncl.
Ht. L. Snyder, L. C. Oatman, H. C. Wallach

Thne objective of this experiment was to investigate how two modes of gun turret operation
compare in facilitating tracking performance.

One mode of turrct cperation was termed fully articulated; the m agned turret moved
b.oth in azimtuth and elevation in response to operator hand-control movements. The second
mode of turret operation was termed partially articulated; the manned turret moved in azimuth,
but the sight alone moved in elevation.

The results of the data analysis indicated that, over tie 56 target runs each subject
tracked, there were no significant differences in tracking performance be-,tween the two modes
of turret operation, however, the interaction hreween mode and trials was significant.

Tracking - Pursuit - Delay Times

0 Performance of a PIrsuit Tracking Task with Different Delay Times
Inserted P, etween the Control Mechanism and the Display Cursor
TM 12-01, Uncl.

11. C. Wallach

The object of this investigation is to estimate the extent of deterio.cation of performance
on a pursuit tracking task when various time delays arc inserted between the control correc-

tions and the corresponding display movements.
The results indicate that performance on this particular pursuit tracking task tended to

deteriorate as the delay time was increased. It should be emphasized, though, that after as
little as 1/2 hour of practice on the Lask, the lxerfortiiance of I I of the subjects was at a level
much superior to a "chance" level of control. However, the relationship between the amount
of delay time aid the degree of adequacy of control perforiiiance was not very clear-cut, in
tiat the group variability of tracking scores was roughly proportional to tOe group mere, values.

"Trackinjg - Rotatv Pursuit - with Extraneous "l'aks

ORotary Pursuit Tracking with l)ivided Attention to Cutaneous, Visual, and Auditory Signals
TM 5-63, Uncl.
S. Glucksherg

Cutaneous co niMulic. .on has been suggested for use in several types of military tasks.
lhlis investigation was desigled tc o.mnipare the disruptive effects of visual, auditory, aid
cutaneous (electrical) stimulation ulxn pu rsuit rotor tracking performance. Subjects were
required to reslxnd to a specified signal (light, sound, cr electric current) while engaged in
tracking. Only on--- modality was mniployet at any one time. Three distractive signtal detection
tasks were usedC (1) simple react.:)m tinie (RT), (2) disjunctivw RT requiring a spatial discrimi-
niation and (3) disjunctive RT requiring an intensity discrimination, in all three cases arten -

ton1 to viisUal;l si!IIals simgIificantly impairerd trackinmg accuracy. Neither auditory orv CIi taNeItOUS
sti nll lat ion disrup ted tracKilng pe rfo tu ilance.
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En 1ivironm entalI Factors

0 Mininiuni Cubhic Dimensions for Operators of ~ui Initegrated Fire -ControlI System
TIM 22, UncI.
HI. W. Nelson, J. F. Leopardo

Comlpilationl of daita concerning minillmuml dimensions for an integrated fire -cont rot
system.

fb See. I IFL Standards S-2-04 and S -0-()0, Page 1-2.

A rcic

* A Liter'atuire Survey of HuIman Performance un~der- Arctic Environiment
'IM o' , Unc I
S. L.. Revc~smiaii, J. It. Hlollis, J. BI. Maittsonl, jr.

'I'he( audio rs 1ev 11w t roop opt' ratiOW LoaI fctOrs il lit aI r.ct ic b\y sur-veying (he4L literature
and interviewing organi'zation:-s that do such resclearc. ''lley coicielide, that: (1) arctic conidi -
tions seeml to affect l oop performauce and sholdot Ix,' conISideredt ill d'Sig~lilng ma14Chines fol
arctic ulse; (2) thei inlfor'Imaton neeLded to aIdequaItely Modify man 11-niaeh1 8\1' sytemsI for a *'t ic
ulse is not Yet a vai lable; (3) the effects of a rctic Condlitions onl troop opt' rationl.1 factors niet'd
more detailed, speKcific study.

* tuu n iginieering A rctit' Field L ia 1st i St utl

1"' Clria hey, L. T'. I ,ec, A. I . Rose

'ihiS reparOIt giVes lininaitI tngilt'ering iiitori'ationl al)Olut specVific itemlls Of 01dl1C tittinait'ttli-
metnt used inl tilt, Alaskan Ctommiantd. A ficlid liaison team ohst'-vt-d I'\t'rcise M( )OSE1 tORN anti
v'is itedt the A retic T'est Branch, CONA RC, at t i. 'ti, Alaska, dutring jainuor mid ant terua ry
195)0 . It aliso iuivestigatedl somelt itemts furlther. at Ft . Richia rtdson, Alaska . 'Diis siire V 1'1 :1dl
thret' objct'eiyes: (1) to muiswet'r sp'c ific qut'st ions Ai~tut (I rtlnaiit'e t'tjlliplt'nCIt illtilt'e a id i

(2) to tILCte rio meti tht ii po eta to n a 11Ii' i CIinee 'Iii g pro hi i s thIiat oteeul i nude r a ret ict cod it ionis:

anid (3) to findl out wh a t fit'd ItIt'x i lent s thle its ets hiaado MtttI n it 11W tilt'\ ys ett'IStlil vIg

tlit'5t Iuiiuian eiigiiit'tring, lrohitns.
Tl'h I~iiaSC~ tCaIII iIntLri'wt'ti~I bothi offiect'l 111l t'nllisted ix )Jrsni'll( , al't it tdiserx't't the

firing andI tact lea utl lumdig of tttulipIenWIt IItemts uzett in E'xercist' Mt()OSF'X ( RN.

O A Studyv tf Cold Wtcttliur Organizat ionalI Maiicl'imaiitck Probhlems (NI2ti, M51t), N170)

TI 6i -57, Ihicl.

I). 1K. Aidriew, A. S. kiacon, A. I . Romse

'i'Iis stiilyinveStlg~tt'il a 11UCItIaLe' nIWNItIuS td Clic i' lp C.aro it I- \121, !\11Itltliioits
Cargoi Cairrier M17:, andi the Armorord infaintr I\, Vh icd N151) ititlt cold -wiotlite 'oili itiols by

srcing drivirs, midt oltganiii:;tlila mailaiteialict it'll assigne'd to tilt, Y'ukont C~omman~id,

Alaska. Arlthilgl this ,4tudty wasl 0origillakll' ftieiSSt't 0111\ 01) hiial cii .nginet'lig 1let iiltt('11ailiee

1) rblt' cIIIs , i ts s cop X,\a;s ki~ I gt iJs it iiiieoFj1't'rtt tl~lorilimatilon andl poicn~ltisi' 'i Otlier aitas.

12-7



(IINEI RAl1
Environmenta I

Blast - Rhesus %MoiikcNys

*Ani Exploratory Study into the L.-ffects of L~ow Blast Pressure
oin Bhavior in Rhesus Monkeys
TMN 11-59, UncI.
J.3. Romba, P. Mtvttiia

Four psyclio ogic., I1-test -sophiisticated Rhesus monkeys were expoKsed to QO shots of 5 7
powids per square inch blast peak overpressures, and changes in behavioral phenomena were
noted.

interference with performance imiprovemenC~t onl learning tests Was a plIKrent. Selective
decrements in motor coordination were a iso noted. No locomotor activity changes wvere
observed.

Bl1ast - Transmission - Monkey Model

* The Propagation of Ai r Shock Waves onl a Biophysical Model
TM 17-61, Uncl.
3. 3. Rombai, P. Martin

Shock wave characteristics were studied in the field about and within the Rhesus monk-ev
body form. Measurements were obtained inl free air. top of tile aniniial's head, the mid-brain,
and the lower thorax, with distance and position of the explosive varied iv relation to thle
animal's body. Thei study of shock wave tranismission from one bo~dy level to another was
accomplished, and the problem complexity of sliock wave energy distribution in tile field of thle
organism was emphasized. Shock wave fcrins Were obIserved( to bc uniquely characteristic of
thle mlediumil throughl which shock wave transmission occurred. Ini addition, bo~dy tissue wais
found to greatly attenuate flt.e shock wave. TIhe study of shock wave characteristics inl alnd
about biophys ical1 media is be lievvd to beR rehativviy wex plored.

Confinement

*Theli Elffects of Four H ours Confiinement in Mobile Armore17d l'Crsoiuiel0
Carriers oin Selected Combat Relevant Skills: A Pilot Study
TrM 3-60, UncI.
S. A. Hlicks

Il'his study was wildertaken to determine chianges in gvneral, combaxt relevant performance
a~s a result of four hours confinement in a I'aloeigarmlored personnel carrier. Fifty
enlisted Men Were tCsted both before and after confinemenvt onl tests designed to Illeasurv
stamina, resp~n-se tfime, gross motor coordination arm steadiness, equilibrium, and eeai
coordination. Thei four -hour confinement period resulted in losses hi all areas. T'he losses
were statitstically significant in three. a reaS.
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* The Effects of F.tght Hours Confinement in Mobile Armored
Personnel Carriers on Selected Combat Relevant Skills: Study 11
TM 17-60, Unct.
S. A. Hicks

Second study ii a series desigied to determine changes in general combat relevant

performance as a result of sustained confinement in a maneuvering armored personnel carrier.
The purpx)se of this investigation was to determine the effects of eight hours confihement.

Forty enlisted men were tested both before and after confinement on tests designed to measure
stamina, eye-arm coordination, gross motor coordination, arm steadiness, and rifle accuracy.
The eight-hour confinement period resulted in losses in three areas. The losses were statisti-
cally significant in two areas.

1O'l'e Effects of 'Tvelve Hlours Confinement in Static Armored
Personnel Carriers on Selected Combat Relevant Skills: Study III
TM 1-61, Uncl.
S. A. Hlicks

"Third study in e series designed to determine changes in general combat relevant

performance as a result of sustained confinement in armored personnel carriers. The purpose

of this investigation was to determine changes in performance as a result of 12 hours confine-
ment in static (stationary) armored personnel carriers. Secondly, it was intended to determine
the extent to which subjects' activity level contributes to the observed decrements. Forty

enlisted men were tested both before and after confinement on tests designed to measure stami-

na, cy•t-aim coordination, gross motor coordination, and rifle accuracy. The 12-hour confine-

ment period resulted in statistically significant losses in three areas.

*1Thi Effects of Twelve Hours Confinement in Mobile Armored
Personnel Carriers on Selected Combat Relevant Skills: Study IV
TM 2-01, Uncl.

S. A. Hicks

Fourth study in a series desig-ned to determine changes in general combnat relevant
perfonrmance as a result of sustainei confinement in armored personnel carriers. 'lle purlV0se

of this investigation was to determine changes in perforrmuice as at result of 12 hours confine-

ment in mobile armored personnel carriers. Forty enlisted men were tested before and after
confinement on tests designed to measure stamina, eye-arm coordination, locomotor coordria -

tion, equilibrium , and hand-arm steadiness. The 12-hour confinement period resulted in
statistically significant losses Li -"l: mina and locomotor coordination.

*The Effects of Twenty-Four Hours Confinement in Mobile Armored
Personnel Carriers on Selected Comtxat Relevant Skills: Study V

TM 23-ol, Uncl.
S. A. Hicks

Fifth study in a series designed to determine changes ui gi'neral combat relevant
performance as at result of sustained confinement in armored lpersoiulel carriers. 'Tlh 1%irpoose
was to determine changes inl performance as a result of 24 hours confinement in mobile

armored personnel carriers. Forty-four enlisted men were tested !)efoie and afttel Conlfitillient
on tests designed to measure stamina, eye-arm coordination, locomotor coordination, equilib-

rium, and hand-arm steadiness. The 24-hour confinemeiit period resulted in a statistically

significant loss in eye-arm coordination and hand-arm steadilless,
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*The Effects of Twenty-Four Hours Confinement in Mobile Armored
Personnel Carriers on Selected Combat Relevant Skills: A Follow Up
TM 7-62, Unci.
S. A. Hicks

Sixth study in. a series designed to determine changes in general combat relevant
performance as a result of sustained confinement in armored personnel carriers. The
purpose of this investigation was to determine changes in performance as a result of a con-
finement period of 24 hours duration. Forty-four enlisted men were tested before and after
confinement on tests designed to measure stamina, eye-arm coordination, locomotot: coordi-
nation, equilibrium, and hand-arm steadiness. The 24-hour confineme .t period resulted in
statistically significant losses in all areas excluding eye-arm coordir ition.

* The Effects of Repeated Confinement on the
Performance of Men in a Hot-Wet Climate
TM 7-63, Uncl.
S. A,. Hicks

This investigation is the seventh in a series designed to determine changes in general
combat-relevant performance as a result oý sustained confinement in armored personnel
carriers. The present study examined how,, hot -humid environment modified the perform-
ance of men confined to an armored personnel carrier. Eleven enlisted men took tests of
choice reaction time, had-steadiness, equilibrium, and running speed both before and after
confinement. In the hot-wet environment, confinement produced statistically significant
losses In hand steadiness, equilibrium, and running speed. Recommendcations for future
research are included.

0 The Effects of Repeated Confinement on the
Performance of Men in a Temperate Environment
TM 11-64, Uncl.
S. A. Hlicks

This investigacion is the eighth in a series designed to determine chaiwes in performance
as a result of sustained confinement in armored personnel carriers. The present study
examined the effects of confining a single group of subjects for a 12-hour period on each of
five successive days. Ninety enlisted men took tests measuring equilibriuan, stamnina, gross
motoc coordination, and ma:knrnanship. There were statistically significant losses in all
areas atiter the initial confinement period. Subsequont trials showed progressively smaller
decyemeint,, until, at the end of the final session, the subjects performed at che pre-coitfinement
level. It was concluded thst repeated exposure to confinement produce• an adaptation phenom-
enon which voids the obviously transient effects that accompany interimittent exposure.

ý4'1h e E~fR.-cts c'f Cont.uiement on the PerformaWce of
"-ýombat Relevant Skills. Summary Report

TM 16-04, Uncl.
S. A. Hicks

"bhis repo:.tt summarizes the results of Ii.e U. S. Army Htuman Engineering Laboratories
program on confinement in armored personnal carriers. The results are reported as they
relate to the goals of the overall program and ais individual studies relate to one another.
Vehicle design deficiencies are cited and tdiscussed.
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('Lýroup Bechavior in Prolonged Confine inncm Rev iew and Annotated Bibliography
TM 14-t)5, Uncl.
A. R. lionigfeld

Field and !alxoratorv confinement studies were reviewed to evaluate existing information
and to identifV areas where future research will 1w needed.

Th'le studlies reviewed deal with conifinemient o)f two or mnore people inl a restricted Space
for a prolonged period of time, -and they devote particular attention to hlow performance
degrades under suchi conditions.

Few of the studies vielId data pe~rtinenit to thie Armny's chief interest in confinement: hlow
men will perform during prolonged confinement in armored vehicles.

The review concludes with recommninendat ions for studies designed to yield confinement
information more dircctly relevant to the Army's interest.

Desert

* Report onl Prcliminiary Observations of Ilunian Engineering Problems under Desert Conditions
TIM 1I, Unci.
S. L. Revesinan

Most Ordnance equipmen.It is designied for use in extrine environments, While the
equipment is tested toi assure it w ill operate in extreme environments,* little attention is given
to hlow these enivironmntcns affect the people who use it. 'T~his report gives subjective commnints
abo~ut how desert _onlditionls ;ýffeot the nian-machine system, and hiow much they affect it.

* Measurement of Temperatures in Various Ordnance
Equipment under lhe lDencrt Enivironiment
TM 14, UncI.
S. L.. Revesman, F. W. Schulze

The temiperatures e~ncouiitered by personnO' Lope*ratinig e(quip'lient ait Yuma TVest Stat ioa,
Yuma, Ariz ., were surveyed to define hie range: of temperatures r.Lat .ý'ould be encountered
in the desort, as ba1xsis for simulation ~in laboratory~ tea3ts'

* Visual E~fficiviecý under D~ese.rt Coniditions
TIM 20, tincl.
L,. TI. Katchma r, K. E'. jclineP , 1). C. H odge

11his study attempted to find out how somec environmnivtal conditions that ark, t vlpi,:, mi
hot deserts affect visual acuity, depth, lrerceptiofl, and retinal sensitivity to critica, flicker
frequeCjky.
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Lighting

* Lighting Small-Shelter Interiors: Criteria and an Example
TM 13-o5, Uncl.
G. L. Kurtz

This rejx'rt gives lighting criteria and lighting-system design methods for illutimiatti-g
small-shelter interiors effectively. It summarizes the amounts of light (quantity) currently
recommended for representative visual tasks, as well as the practices for controlling light
(quality).

Then, to show how these lighting-design meclods arte actually applied, it describes a
lighting system designed for the prolpsed control cab of a mobile low-jk)wer nuclear ptwcr
plant. This lighting system was evaluated by making a lighting survey in a control-cab imock-
up. The results showed the sysLeni satisfied tie lighting criteria established for tie shelter.

Music and Vigilance

* Vigilance with Background Musk1_
TM lo-6d, Uncl.
W. Wokoun

This study draws together two sorts of work -- attempts to improve vigilmace pxt-forit -

ance and use ofb kckgroundl music in induo:trial settinqgs -- to explore how background nuts.ic
affects performance on a vigilance task. Y"ourteien sub.it ,ts were tested oit a simple disjunc -

tive rCaction timc task, which gate cight stimulti ill anl tlh 's sessitill. 11W indleluldellt
variable was music (a specially programnmed Muzak talo, p'ecording) \'s. continuous noise (a
small fal in the experimental rooml11). Tltt' performanct of subjects who worked while hearing
noise did not change' significantly dtiring the ilot r . Ilowctcc, the subjects who heard Nick-
ground mc'sic rtslxondtd signidicantl It'' ttt r (faster) diul'rig ieW latter two'-thirdls of Tilt ilour
than they had at first. Also, the music group pterfotormed significantly lw'tticr in tilt 10itldlIC

third of the hour than during the last third. Other tests, comparing thn groups with cach oth'r,
rather thatn with themselves, did not demonstratte significant differenccs with [lie iiiiiii'lr of
subjects used.

Eilffects of Music ot Work Performance
TM i-os, Unci.

W. WokoUn

Sixty -three subjCcts worked at a vigialactn task for an hour while liste'nilng 1t onc o'f thiret
musical programs. While all three progr;ims inCtilud-d the sntic 23 selections, tilt, Asctcidinig
Programi grew steadily more lively, a.nd tit,' l)eseeiitling Vrogranm grew stcadily less Ii ,t
whxlc the Increasingly Variuble P'ograilln progressieIly te rtase tiltf cootrast I.t,\'nclt adjacetnt

scteý.ctiotjs. Results showett that chaltngitg tie Sltltuclct' of tit' 23 sclcctiont s ilroftiidly l ffcctd
.t'-actioii tijici and vartiahilitics, .k: well its indlviditi coitsisttllCy. Sllbjects pt Itfolitild hilt

vigilantcte tasK itehr with likt Asct'nding Projk rail thian with tiWt' otlcr two progri.lins.
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0 'Work Performance \Vi1hi Music: histrumentation and C'rquencA Res ponse
'l'M 9-08, Uncl.

VW. Wokoun

This Cxperimlent tested Whether' miUsic's instrumentation afects response times on a
vigilance task. Instrumentation Was var'ied by restricting the frequency range, ihus elimina-
ting many of the overtones that determilne timbre. Forty-one subjects worked at the task for
one hour while listening to a program of 23 selections, alternately Wide-Range and Filtered.
The subjects showed significantly better alertness during the Wide-Range condition throughlout
the hour. The Filtered condition gave slower response, greater variability, and inferior indi-
vidual consistency. Hence the music's instrumentation had several significant effects ,ni alert'-
ness. In addition, die more-stimulating musical program here appeared responsible for faster
responses and lower variability than in tie preceding experiment.

*.Night Flighlt Vision: 1. Research Problems and Methiods

'FM 12-(8, Uncl.
R. W. Rauer

Review of the literature in aviation and in vision, anti conlsideration of photometric

methods available, raise a number of fulnldamental quLesttions about cockpit ligilting. l)ark
adalitation and aculty moIIISt be examlined ill relation to thet to.'LI cockait light fhLx, tile ambient
illumination outside the cockpit, and die spectral conifllsition of tit' 1iglit flux. lturtihermort.,
the airtcraft II ission rC:luiremc'ints must Ix' taco rxAU od into design decCisions . The program
of research reconlImenIde(.d has a characte r consistt lit with that prolplsed by a 'telt , 'Twist, and

IL azo (19oo). Phtilltt ic )peand seCttotpic htiitl ma clCe, l)IOtm'll'teric and radiomettin , t methods, colot'
Codiii• and Contrast, and acu it\' at low 1lmmiinaliceks are rUviewed. Analytic methods axr.'
(IL-scr ibid., and arva. re'(uliiring finidallnienltal h allliall faCto|'s 'e .seareCh ai'' indicated.

*Night Flight Vision. 1I. Psych'lIohIVsiC, I Cotmillaiisonis
of Three Coh'0rs of Cocktpit Iighting
ITM 13-Is, tiicl.
R. W. Bauier

'flirt-, diffterCnt spe'ctrat duStribUtions of e Cock pit hisl)laN ligiit ing wc rL ine''stigatctd as to)
their" effects on dark adaptation and v'isual acuitNiv ring night lt. 'lPim'' th dtstlribUtions werc
InstrLiiLent .antd paiilV, lighting r'ed, ttumgstiei (clt'ai' whitc, antd Air I'til'cc (lunar) lhlii'-vw,'h c.'
Cockpit-lighting brightness (|lhotoluC lumiminance), coltr and color COeubilNatiohS W\Coh thc tdditlt)in
'inif indicator lighits were controlled, and cffects oin dark ;tdaptat ioll atIld itstant visual aCuiltV, Out-

side the cockpit were Ileas8ulrv'd. Inti'rlictiOts allS tllg lighting colt'is, )Ilit)oPlC anid scoto)pIt

Visual aCtlllt 's, antd lum iimnance thiri'shOl s jtt r ob).)ct8 tf difft'lCueit sizes \t 'l'' shlt'\V . {t'StLIl.S

were discussed in relation to t0i' literature Oii dark adlaptation and nlight visiot. Ill flighlt.
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Noise - Auditory Acuity Measurement - Monkeys

*A Method for Study of Hearing Loss and Recovery in Rhesus Monkeys
TM 11-62, Uncl.
P. Martin, J. J. Rombn

A method is described for the rapid and reliable measurement of the Rhesus monkey's
auditory acuity. This method proved suitable for determining the animal's hearing loss and
subsequent recovery. Two important factors of the method were: (1) the controlled presen-
tation of the pure tone stimulus through earphones which are affixed to the ani mal by means
of a newly developed phone-holding device, and (2) the provision for obtaining a clearly defined
indicator response. The method was evaluated in terms of the exposure of a monkey to one
gun-generated noise impulse. Post-exposure audiograms were obtained rapidly and without
difficulty.

OHearing Loss in the Rhesus Monkey After Repeated Exposures to Identical Noises
TM 3-64, Uncl.
J. J. Romba, H. W. Gates

This experiment is the first in a series studying hearing loss in monkeys. Five animals
were exposed to repeated single-pulse noises alternately at 72- and 96-hour intervals, to
observe inter-subject and intra-subject variations in hearing behavior under similar physical-
noise conditions. Audiograms were taken periodically, from two minutes after expt)sure to 72
hours later, for 2 and 4 kc test tones. There were distinctive differences in individual -animal
patterns of hearing loss and recovery. Two animals clearly showed smaller hearing losses
during the later exposure sessions, and that loss phenomenon is discussed.

-Noise Auditory Fatigue

*1'xperiments on Central Factors in Auditory Fatigue
'IM 9-66, Uncl.
G. R. Price, L. C. Oatman

The central factci-s affecting pure-tone auditory fLaigue, already noted by Wernick and
,'olas , were explored further in threc experiments. 11e first exlperiment, replicating
Wernick and I'oc s' study, verified their results. I lowcvcr, observations made during
Experiment I suggested several changes in procedurt, which were used iii Experiments I1
and IH.

SResultsi of Expewriments II and 111 indicate that, when subjects can resume threNhold
tracking aflcr the exposure without having to do anything t.ise at the same time (such as writing
an answcr to a proble1m), the ditferences, lxtwcen the experimental groups disappear. '"Tus
the effect that lad beVen ascribled to central factors actually s,-ems to hb a procedural -rtifact.
[''his interpretation is conaistnt w•th the proce~dures and finldilngs of previous cxpieriments.
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Noise- Auditor Detection and Localization

0 Auditory Localization of Noises
TM 4-65, Uncl.
P. W. Bauer, R. F. Blackmer

This report summarizes three studies of unaided auditory localization of fixed noise
sources. Pointing was as accurate as aiming at auditory targets in darkness. Elevation
errors were not significantly larger than azimuth errors. Subjects with hearing deviations
(defects) performed as well as non-deviant subjects (normals) in. auditory localization.

* Noise Localization After Unilatoral' Attenuation
TM 4-66, Uncl.
R. W. Bauer, J. L. Matuzsa, R. F. Blackmer, S. Glucksberg

Partial rearing !oss wav simulated by insertion of VS1-R plastic ear plugs. Subjects
wo:e plugs continuously for periods ranging from six hours to three days. Predictable shifts
in localizacion errors were observed when the stimulus was a broad-hand noise made up of
frequencies above 3000 cycles per second. Reorientation in azimuth localization with ear
plugs inserted required three days or more unJess accelerated by specific training.

*Acoustical Considerations for a Silent Weapon System: An Exploratory Study (U)
TM 10-66, Confidenti-l Report
G. R. Garinther, J. B. Moreland

(U) This report describes several detection studies for different types of impulse and
steady-state noises associated with a silent weapon system. Both the effect of attentiveness
on a listener's ability to hear these noises and the different types of infcrmation acquired by
people listening to either subsonic or supersonic piojectiles were investigated.

Noise - Continuous - Effects on Behavior

OSome Effects of Noise on Human Behavior
TM 6-58, Uncl.
N. H. Azrin

Military personnel were conditioned according to a fixed-interval schedule of target
presentation and exposed to various conditions of noise. Ii was noamd that the effect of noise
on behavior was largely a function of whether the noise had any differential relation to the
target or to the responses. When noise, or its absence, was used as a discriminative stimu-
lus for the target, responding came under the control of the noise, or its absence. Similarly,
when intense noise, or its absence, was made contingent upon responses, the pattern and fre-
quency of responding were found to vary as a functior of the conditions of noise presentation.
When the noise was not presented in some differential relation to the target or the responses,
its major effects were transient and largely predictable on the basis of stimulus change.
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S1-35
*6 -. ---- ---- *



iU

GENERLt L
Environmental

SlThe Effect of Att,'ntion on Auditory Evoked Potentials
'I'M 15-08, iUhcl.

L. C. Oatman

Click -evoked imtentials were rCcortled from unanesthetized cats with electrodes chironi-
cally imnnlated in the auditory cortex, ochlear nucleus, and round window. The clicks
(irrelevant stimuli) were presented continuously as background before, during, and after the
presentation of a visual discrimination task (relevant stimuli) which attempted to alter the
attentive state of the animals. The mean peak-to-peak amplitudes of zveraged click-.Qvoked
responses fron six adult femaie cats were signifir,ý ntly smaller during attention to the visual
discrimiation stimuli when compared" ith the pI,-discrimination and control periods. This
relationshin wt;s present at all electrode placements for five experimental animals with middle
ear muscles cut as well as one control animal with middle ear inuscles intact. The results
suggest that during attention, a central inhibitory mechanism, independent of middle ca2
muscles, modifies click-evoked responses possil'> vi.a the olivo-cochlear bundle whica termi-
nates on the hair cells in the cochlea.

Noise - Continuous Vigilance

* Relationships of Intermittent Noise, biter-Signal I iterval
and Skin Conductance to Vigilance Behavior
ITM 7-59, IJUncl.
J . Dardano, I. Mower

Relationships of intermittent, low -intensity, ambient, white noise, intei7-signal interval
variability, and basal skin conductance to prolonged observation were investigate-d. Enlisted
men monitored a cathode ray tubc, screen for a continuous three-hour period in an isolated
environment. Observers were required to differentiate a total of 180 critical signals which
differed from periodically b;inking background signal only by a larger amplitude. Performance
was measured by reaction time.

Monitoring performance did not deteriorate with low-variability of inter-signal intervals,
50 to 70 seconds. Intermittent noise impaired performance with this schedule by slightly
ircreasing reaction times daring the entire session. With a greater variability of inter-signal
intervals, performance deteriorated continuously during the vigil and was wtiffectcd by inter-
m ittent roise.

A minimnum inter-stimulus interval Of 30 Se-Conds resalted in an inverse relationship
between reaction time and length of inter-stimulus interval, at least up to the mean interval.
Basal skin conductance was negatively correlated with logarithm of reaction time when per-
formance deteriorated under a signal schedule requiring continuous observation.

Noise -Impulse

*Psychological and Physiological Effects of Muzzle anti Breech Blast
TM 17-1, Uncl,

W. C. Blair, F. W. Schulze

A report on a literature search to guide tuturtur investigatioas of psycho lhgica -1 an41
physiological effects of muzzle and breech Wast.
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* First Lnterim Report - Psychological and Physiological
Effects of Muzzle and Breech IMllst
TM 17-2, Uncl.
W. C. Blair

A report on design, methodology, results, and evaluatioa of the physiological antl
psychological effects of muzzle and breech blast.

* A Pilot Study of Temtporary 'Ilire.;shold Shifts Resulting from
Exposure to 1 ligh-Intensity Impulse Noise
TM 19-01, Uncl.

MI. G. Smith, G. Goldstone

Th'.s investigation was a pilot study to determine the temporary threshold shifts result-
ing from exposure to high-intensity inpulse noise. The threshold shifts induced were of a
temporary nature, i.e., there were no instances of permanent hearing losses among any of
the experimentai sube' The lpurpose was to explore various physical parameters of a
sound source and relate themn to any decrements they may have on auditory acuity. Thirty
enlisted men received audiometric tests both before and after exposure to a high -intensity
impulse noise generated by an M14 rifle. Rate and number of impulses were varied separately
and examiined at three test frequencies.

*Prelirninary Studies of the Inimpulse-Noise Effects on Human Hearing (Project HUMIN)
TM 15-64, Uncl.
D. C. Hodge, H. W. Gates, R. B1, Soderhollm, C. P. Helm, R. F. Blackmer

This report summarizes the accomplishments of the U. S. Army Human Engineering
Laboratories impulse-nuise program (Project IIUMIN). After reviewing past research and
stating the rationale for studying how impulse noise affects human subjects, it gives detailed
descriptions of the apparatus and procedures which have been d&velopod for the program. The
results of four preliminary impulse-noise exlperiments with humnan subjects are presented and
discussed, together with certain special problems which have arisen during the conduct of tile
program. Finally, the projected future course of the project ih; outlined.

*Reliability of Temporary Threshold Shifts Caused by Repeated Impulse-Noise Exposures
TM 3-65, Uncl.
D. C. Hodge, R. 13. McCommons, R. F. Blackmer

Twcnty-two subjects were expx)sed to the same gunfire-noise condition nine times.
ITheir auditory thresholds were measured at six frequencies from 500 to 000 cycles pr
second before and after exposure, and all temporary threshold shifts (CrSs) were converted
to "I'S2 for ease of comparison. Fluctuations in mean TTY2 were five dlB or less foi all fre-
quenIcies across the nine exposures, but individual differences were large and the relIhbltity
coefficients were small. It was concluded that, while repeated-measurement experimental
designs appear appropriate for impulse -noise studies, group data are more meaningful diai
data for individual subjects. Very small sampls of sudbjects should not be used for such
studies, because it is important to be able to generalize the results to the Army as a whole.
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*Further Seidies of the Reliability of Temporary Threshold Shift
from Impulse-Noise Exposure
TM 3-66, lIncl.
D. C. Hodge, R. B. McCommons

Three studies were conducted to determine the reliability, under various exposure con-
ditions, of temporary threshold shift (TTS) produced by impulse noise. The subjects, who
were representative of the Army population, were tested at frequencies throughout the range
of human hearing. Individual subjects' 'TTSs were not consistent enough to permit any einen-
ingful generalizations. However, group-mean TTS was a reliable measure ef impulse-noise
effects for subjects with both normal and subnormal hearing, and throughout the range of
audible frequencies. Basing interpretations on these types of data should insure that results
from various tests will be comparable.

*Reliability of Temporary Threshold Shift from Impulse-Noise Exposure
TM 2-67, Uncl.
D. C. Hodge, R. B. McComrnons

A comprehensive damage-risk criterion (DRC) for impulse-noise exposure is needed,
and it is desirable to state the DRC in terms of allowable TTS (teiriporaiy threshold shift),
since T'TS is both, a valid and convenient measure of noise effects on hearing. This is possible
only if TTS is Liso a reliable measure. Four TTS-reliabilicy studies are reported. The
following conclusions are reached. (1) Individual subject's TTSs are not sufficiently reliable
to permit generalization of impulse-noise effects. (2) Group meqn TTS varies only slighitly
across a series of exposures and is considered to be a reliable (consistent, repeatable)
measure. This is true for the exposure of normal-hearing subjects to uifferent impulse-noise
cenditions, for the 'FTSs of subnormal-hearing s ibjects, and for frequencies representacive of
the whole range of human hearing. (3) The formulation of an inpulse-noise DRC should be
based on group data (means, quartiles, etc.). Samples should be as large as possible aLtd
should be representative of the population to which generalization of results is desired.

*Growth of Temporary Threshold Shift frem Impulse Noise:
A Methodologi.Lal Study
TM 10-67, Uncl.
D. C. Hlodge, R. B. McCommons

An experiment was performed (a) to validate a procedure for determining the growth rate
of temlx)rary threshold shift (ITS) from impuise-noise exlYpsure iund examine the ravgo of 'FFS
growth rates occurring in a sample representative of the Army population; and (b) to see how
binaural and monaural impulse-noise expA)sures differ in tieir effects on i'FS growth rate.
Thirty-nine subjects were exposed to 155 dB peak-level gunfire impulses until they demon-
strated 15 dB ITFS 2 at 2, 4, or 6 kliz. Tlhe results showed that (a) fewer impulses should be
admiristered at the beginning of a test session to better estimate the shape of the iFS growth
finction; and (b) binaural exposure to impulse noise, under the conditions employed in tlis
study, did not result in consistently faster or slower rates of TI'S growth than monaural noise
exposure.

I- :38



GENIlFlAL
Environenelta!

* A lkhaavioraI Study of die Sound-Shadow Effect in fIrpulse Noise
TM 12-07, Lncl.
1). .. IHlodge, It. B. MtConillOOlls

The SoUnd.-shadow effect of the hlunman head in an impulse-noise field was studied by
exposing 27 subjects to guifire so their left ears were normal to the oncoming shock wave
(near ear) and their right ears were protected by the shadow of the head (far ear). Noise
exp)osutre was continued until the subject's ne:ir car demonstrated 15 dB tempcorary threshold
shift (IT'S) and the post-exlp)sure 'II'S in near and far ears was compared. Peak pressure
level at the entrance of the far ear canal was leso than one-half that found at the near ear
(153 vs. 161 dB1 re 0.0002 microlar). Mean Ti'S was significantly smaller in the far ears
than it was in the near ears. The mean "protection" afforded the far car by the ht.ead's sha('ýiw
ranged from three dM at I kltz to 12 dB at 6 kttz. The implications of the findings for the pi )-

tection of weaponi crewmen are discussed.

* Criteria for Assessing H 'ea ring Dampge Risk from Impulse-Noise Exposure
TM 13--f7, Uncl.
R. R. A. Coles, G. R. Garinther, 1). C. Hodge, C. G. Rice

This paper presents criteria for assessing damage risk from impuise-noise exposure.
The cri:eria are based on conclusions of independent British and American studies and on tht
work of other research workers in this field. Most of the studies which led to these criteria
Awere performed with noise from small arms, but the criteria are general enough to permit
assessment of most other types of impulse noise. Tlhe variables which must be considered in
determining the potential hearing hazard and in making practical application of the criteria are
presented, and the parameters which must be measured are defined. The measurement tech-
nique and type of tranisducers to be used are diseussed.

Noise .- i•tensity'> Effect ,n Latency

* Response Latencies in the Rhlesus Monkey as a Functjon, of Tonle Intensity
TM 3-63, Uncl.
If. W. Gates, J. J. Romba, P. Martin

Aln analysis wvasý made of response latencies of founr younmg-adu'lt. audionietric-te"st-
sophisticated Rh esurts ionkevs to near-diresitold 7wo-rilocycc itinmlo,.; to. is. The allilltal's
wore restraiaetd during thei test, andt headphones were used to deliver tw toet'. Equal log tuit

dke'reaZses id stilulus intenIsity produced a positively accelerated Ir'SpoKnIse lateacy curve far

die grou0p. Variances collded to increase logarithlically with a decrease ill stiltlhlus intensity,
thoughl va-riability was Consistent throughout the ten days of testing withiin each intensity level.
latevncY meastremients provide an objectilv indication of "gxlodhnt'ss of px-rformnance" during
sensory thlrteshold testilng of anlliials.
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Noise - Measurement

0 Transducer Techniques for Measuring the Effect of Small-Arms' Noise on Hearing
TM 11-65, Uncl.
G. R. Garinther, J. B. Moreland

This study investigated several types of transducers which might be considered for use
when evaluating the hearing hazard of pressure waves that small arms produce. In measuring
the small arms' peak sound-pressure level, error was directly proportional to the measured
rise times and inversely proportional to the positive pressure duration of the wave. The most
accurate results were obtained by positioning the transducers vertically, with the pressure
wave grazing the sensing surface at 900 incidence. Moreover, there was good agreement
between measurements made with a wide-band piezoelectric transducer and those made with
a wide-band condenser microphone. Finally, pistonphone calibrations at low levels (127 dB)
compare favorably with shock-tube calibrations at high levels (170 to 180 dB).

Noise - Middle-Ear Attenuation

*Middle-Ear Muscle Effects on Low-Intensity Sounds
TM 16-65, Uncl.
G. R. Price

Experiments in which loudness judgments have bec- made for a tone in one ear while
another tone has been present in the opposite ear have questioned the role played by the middle-
ear muscles. Loudness judgments probably involve both central and peripheral factors. In
order to evaluate the peripheral factors, cochlear potentials were measured on 12 lightly
anesthetized cats. There were changes in the cochlear potential to pure tones in one ear
(ranging in frequency from 0.2 to 10 kilocycles) from middle-ear muscle activity elicited by
contralateral two-second pure-tone bursts (ranging from 0.65 to 5 kilocycles) as the tones
producing the cochlear potentials were varied in intensity. As the intensity of the measured
tone was varied, the size of the effect (in dB1) remained constant.

Noise Protection

S Effectiveness of the V-S IR Ear Plug with Impulse Pressures up to 8 psi
TM 1-63, Uncl.
B. Jacobson, E. M. Dyer, R. J. Marone

The protection that the V-51R ear plug provides against high-intensity impulse noise was
determined for simulated rapid-fire field conditions. Twenty enlisted men were exposed to 2,
4, and 6 pounds per square inch peak overpreasures generated by a 105mam howitzer. 'lheir
temporary threshold shifts were then measured at 2000 and 4000 cycles pter second. The results
indicated that inserting the V-SIR ear plug without enecking its fit does not give adequate pro-
tection to all personne. It was also found that a protection-checked ear (ear plug inserted to
minimize the level of a referenc," sound) gave adequate protection with impulse pressures up
to 8 psi.
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*Attenuation Provided by Fingers, Palms, Tragi, and V-51R Ear Plugs
TM 2-68, Uncl.

H. H. Holland, Jr.

Measurements of the attenuation of noise provided by use of the fingers, palms, tragi,
and V-51R ear plugs are presented for nine test tones. The results of the study show that the
tragi provide the best attenuation, the palms and fingers slightly less attenuation, and the ear

plugs the least attenuation.

Noise - Systems

*Studies done with specific systems:

Technical Memoranda Standard

7-58 14-61 4-63 3-64 S-1-63B, Maximum Noise Level for Army
10-58 20-61 10-63 15-64 Materiel Command Equipment

8-60 12-62 12-63 1-65
12-60 23-62 14-63 5-65

Padding - Vehicles

*Personnel Protection Padding for Military Vehicles
TM 1, Uncl.
W. W. Snyder, C. L. Reno

This report points out certain factors -- softness and energy absorption -- which should

be considered in selecting padding materials to protect personnel in military vehicles. How-
ever, the writers question whether specific criteria should be developed for these factors.

Rest Periods

*The Motivational Effects of Rest Periods on Performance

TM 8-59, Uncl.
S. A. Hicks /

This study investigated the effects of different rest schedules on the performance of a

heavy rotary task. The schedules used were: (1) fixed interval -- rest after a given amount
of time; (2) fixed ratio -- rest after a given number of responses. The results indicate that,

for the type of task under consideration here, the fixed-ratio schedule elicits greater total out-

put than does the fixed-interval schedule. There are indications that this effect may be a direct
result of the work load or physical strength of the operator. Variables requiring further

investigation are cited in this report.
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Stress

9 The Effects of Stress on the Performance of Riflemen (U)
TM 5-66, Confidential Report
J. P. Torre, Jr., R. R. Kramer

(U) Two studies report how riflemen performed under stress, hi both studies the stres-
sor was a BB gun, which shot at the riflemen unless he shot at and hit a man-silhouette target
in a prLdetermined time.

(U) Two techniques of firing -- aiming and pointing -- and two types of weapons -- M 14
and M16 -- were compared with and without stress.

*Chronic Free Operant Avoidance as a Psychological Stress: A Re-Evaluation
TM 10-68, Uncl.
M. D. Levine, T. P. Gordon, W. J. Johnson, R. M. Rose

Rhesus monkeys were maintained for 30 days on a modified free operant avoidance
schedule in order to evaluate this paradigm as a chronic stress. Subjects were run in. four
groups to assess the separate contributions of human contact, intersubject interacticn and
chair restraint. Urinary 17-hydroxycorticosteroid (17-OHCS) levels and gastrointestinal
ulcers were used as stress measures. Chronic exposure to this paradigm did not necessarily
produce a stressed organism or gastrointestinal pathology. The adrenal corticosteroids did,
however, provide a sensitive, objective index of emotionality. For all four experimental con-
ditions, most subjects had lower 17-OHCS levels during the 30 days of shock avoidance (stress
period) than during either adaptation or training and were free of pathology at autopsy. One
animal, however, demonstrated elevated 17-OHCS levels throughout the study (45 days) and
upon autopsy was shown to have a frank gastric ulcer. The data sugg,%est that the individual
difference variable is much more important than the stress situation itself.

Tropical

Thie Human Thermal Environment in a Wet Tropical Area (Operation SWAMP FOX II)
TM 1-64, Lncd.
A. A. Wootdward, Jr.

During Operation SWAMP FOX II observations were made on the human thermal environ-
ment during tWe tropical rainy season in Panama. This repxon giv,-s t'ourly measurements, for
43 consecutive da(1 %., for air temperature, humidity, air movement, solar radiation, and WI3GT
Index.

The results show the importance of knowing hourly variations in environmental variables
in assessing the severity of the thermal environment to men. Conditions severe enougi, to,
affect human perform., ice adversely occurred only during the four middle hours of the doy.
The results indicate the primary importance of solar radiation in determining whether the
thermal environment wili become stressful to humans. The inadequacies of standard meteor-
ological data for estimation of human thermal stress are discussed.
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* Physiological Responses of Men to Wet Tropical Environmental Conditions
(Operation SWAMP FOX HI)
TM 2-04, Uncl.
A. A. Woodward, Jr.

During Operation SWAM.P FOX H in Panama, men under heat. stress were observexd while
walking up and down a 12.50 slope and while confined (as a squad) for up to six hours in an
armnred personnel carrier at an unforested tropical site. Measurements of lx)dily tempera-
tures, puzlse rates, and sweat production were used as indices of heat strain in the men.

Sabjects walking in the sun, unloaded, did not suffer excessive heat strain under midday
tropical conditions. Axout two-thirds of the sweat produced was evaporated for body cooling.
Data on confined men showed there was little risk they would become heat casualties when
expxosed to Effective Tenmperatures up to 33.30 C. (92.00 F.) for as long as four hours. The
men showed physiologcal adjustments to changes in environmental stress in less titan 10 minutes.

Vehicles - Rear-View Mirrors

SlHum-an Factors Analysis of Rear-View Mirrors for Motor Vehicles
TM lI-t', Uncl.
G. D. Pettit

This study's purpose was to examine, fromi a human engineering point of view, the basic
requirements for rear-view mirrors used on large cargxo trucks and bxises: wvlh.y a rear-view
mirror is needed, when and where the driver needs it most, where it should be located, and
what physical and optical characteristics it should have for dte driver to make thc necessary
judgments. The study included a literary review of literature concerned with rear-view

requirements, highway problems wid rear.-view mirror desigm, as well as a giaphical analysis
of rear-vision requirements for large cargo vehicles traveling on multilane highways in heavy
traffic.

Vehicles - fliysiolkgrical Pathology

*A Partial Review of the Literature otl Physiological Disorders
Resulting from the Operation of Motor Vehicles
TM t7-62, Uncl.

J. W. Lewis

A review of available literattire on physiological difficultiee aris6ig front ridi yg Mxid
driving antonlotive vehiclt.'s is presenteo. Findings indicate that a numbler of physical comu-
plaints show causes arisbtg from the shocks and vibrations trantn~m ttet to the operator as a
result of inadequate consider-ation of sWatitIg Utl sUSIpIesion.
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Vehicles - Prone Posturie

0 A Discussion of the Concept of the Prone Arrangement
for Track-Laying Combat Vehicles
TM 4, Uncl.

J. A. Stephens

Designers have already considered using the prone position, rather than the usual seated
position, for aircraft pilots. PNone driving could pave the way for lower-silhouette tanks by
reducing the height needed for the driver's compartment. But design criteria for prone
arrangement In an airplane are not directly applicable to tanks, and the prone beds developed
so far do not reduce vertical space requirements much. The author discusses specific require-
ments for developing a prone arrangement for tanks.

0Driver's Position in Tanks
TM 13, Uncl.
3. A. Stephens, J. D. Weisz, D. C. Hologe

This study evaluated how a prone position, as compared with a seated position, affects
psychomotor performance. A group of military personnel manipulated steering-type controls
in both positions.

The authors conclude that- (1) psychomotor iervformance, as measured in this study,
sý-eens e•,sentially the same in ,txth positions; (2) there Nas a learning effect: the position
testeds'•?eone alw','s grve Ixmctr performance than the first one; (3) because the suLj,-cts were
tested for limited times only, there is no way to tell how continuing performance in a position --

as in driving a track-laying vehicle -- woula affect efficiency.

0 Driver's Position in Tanks: A Field Evaluation of the Prone Position
TM 27, Uncl.
H. F. Pohlmann, Jr., J. E. Leopardo

An evaluation of a driver's ability to operate a tracked vehicle (modified M41 tank) frun'
the fully prone pox,,ition.

Vehicles - Rating Scale

*Evaluation of Vehicle Rating Scale
TM 8, Uncl.
J. R. Hollis

Several experimental rating scales were designed before a trial form was accepted.
Items were selected after examination of the various types of wheeled vehicles and driving
them an all types of terrain under various conditions, to try to simulate the vehicles' tactical
use. The initial scale items were tested with small samples of test drivers, then the items
were reworded and tried out again, until an acceptable liht of items had been developed. 'To
check the scale's usability, it was administered to a group of Transportation Corps drivers
at Fort Etistis. Reliabilities were calculated separately for men who had driven less than a
year, and for those who had driven more than a :,ear. The scale's validity was not checked,
since the itens had been selected for their "face validity."
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Vehicles - Turret Position for Driver

0 Human Factors Evaluation of Tank Driving from a Turret Position (U)
TM 6-66, Confidential Report
G. L. Horley, A. J. Eckles, llI, R. V. Krogh

(U) This repoit gives tLie results of a tank-driving test cenducted at Lanisburg, Germany,
for the US/FRG MET program. Two separate driver's positions were evaluated: a driver's
position in the hull and a driver's position ia the turret. The subjects were five tank drivlers
and two tank commanders from the Federal Republic of Germany and U. S. forces statioed La
Germany. The test measured driver-vehicle performance and driver-commander-vehicle per-
fornmance under selected tactical-terrain conditions. The driver's "g" environment was also
measured for the two driver's stations with the test vehicle traversing a straight cross-country
course at its maximum speed. Human engineering recommendations are made for improving
the design of a tank-turret driver's station.
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Part 2. SYSTEMS EVALUATIONS

Aircraft - Crew Composition

* An Analytical Methodology for Estimating Crew Composition
of a Tlwo-Man Army Aerial Vehicle
TM 7-66, Unc.
M. A. Famiglietti, S. Moreland, J. H. Sullivan

This report describes a method for making coar>-e quantitative estimates of crew com-
position for a two-man Army aerial vehicle. It assumes that crew composition depends pre-
dominantly on the tasks men are assigned to perform.

For illustration the method is applied to an eeria.l-vehicle concept for high-speed, low-
altitude surveillance and target acquisition.

Aircraft - Voice-Warning System

*Army Aircraft Voice-Warning System Study
TM 6-68, Uncl.
J. R. Brown, C. M. Bertone, R. W. Obermayer

This report describes an analytical study that was intended to serve as a basis for the
application cf voice-warning systems (VWS) for the UH-1B and UH-ID (Huey), AH-IG (Cobra),
CH-47 (Chinook), CH-54 (Skycrane), and OV-1 (Mohawk). The following problems of installing
a VWS in these Army aircraft were studied: (1) the identification and selection of messages
for maximum effectiveness; (2) the determination of priority sequences; and (3) the integration
of the VWS into existibg cockpits. TIhe study involved the collection of basic data and the con-
duct and validation of mission analyses, operational sequence diagrams, task analyses, air-
craft configuration analyses, pilot opinion surveys, and Army aircraft accident analyses. In
this report, priority sequences are derived for all major emergencies for lie six vehicles;
further analytical effort is described which reduced the list to 20 messages for inclusion in the
VWS. For each aircraft, two lists of 20 messages are proposed; one list assumes additional
sensors, while the second assuines the current sensor system. Recommendations are made
for message structure and content, priority sequences, integration of the VWS with the current
visual-warning system, general sensor requirements, interlocking betwecn VWS messages,
and other related considerations.

Antiaircraft Mounts

* Rilx)rt on (onf.rncilc Reviewing Projcct D)I. 502-08 -032,
Weapon, Short Range, Antiaircrafi, Including Mount
TM 5, tincl.

W. W. Snyder

Tih:is reiport givo s a humallii l factor tcngilnt'c: ing t-valuiation of thiree m1otiant -- gumil , aliti-

aircraft short range 1'170; Oerlikot type o, J lA, St,;r. No. 4; a gud , MAntit r eL'aft hhrt range
T175.
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Antitank Guided Missile, SS-11

*A Human Factors Engineering Evaluation of the SS-11 Antitank Guided Missile
TM 16-60, Uncl.
F. M. McIntyre

Report of specific human factors deficiencies in the SS-11 Antitank Guided Missile
System (ATGM) ground equipment, M38Al 1/4-ton, M-59, M-113 Armored Personnei Carrier,
and HU-1 helicopter launchers. Report written as a result of ordnance evaluation of SS-11
system. Includes comparison of SS-11 ATCM ground equipment with ENTAC ATGM ground
equipment.

Antitank Wea pons

*Gunners' Aiming Errors in Antitank Weapons (U)
TM 5-64, Confidential Report
R./ Gschwind

(U) This report shows the importance of gunners' aiming errors in the use of antitank
weapons. It reports on field tests which measured aiming errors of several types of weapons,
and it relates these results to present MAW requirements.

*Gunner Aiming Errors with the MAC and DC Medium Antitank Weapon Systems (U)
TM 8-66, Confidential Report
R. T. Gschwind

(U) These tests were conducted to describe the gunner's contribution to total system
error with the MAC and DC Medium Antitank Weapons. The configurations, noise, blast, and
firing reactions were simulated. Six gunners fired at both stationary and moving targets. The
results show aiming error at the moment of trigger pull, the way firing changes aim, and aim-
ing error for several seconds after firing.

VAR15 Rifle

*Ability of Shooters to Gauge Two-Round Bursts from the ARI5 Rifle
TM 9-63, Uncl.
J. P. Torre, jr.

This study examined the ability of ten shooters to fire automatic bursts of two rounds per
trigger pull from the ARI5 rifle under three different firing conditions. Under these firing con-
ditions shooters can be expected to obtain a two-r, ond burst per trigger pull aplproximatcly 75
percent of the time.
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Armored nffantry Vehicle

• Human Engineering Survey of Armored Infantry Vehicle, M59
TM 26, Uncl.
E. Charney. A. J. Rose, L. T. Lee

Resu s given summarize a study conducted among crewmen of the Armor , Infantry
Vehicle, M59, to examine the human engineering problems it poses for typical line units. The
report includes a discussion of specific difficulties and field expedients employed, as well as
the suggestions and recommendations that were offered by the more-than-S00 men interviewed
during the study.

Carg• Truck, XM520E I

* An Evaluation Technique and Fcasibility Study of Shock and Vibration Protection
for an Experimental Driver's Seat in the 8-ton, 4x4 Cargo Truck, XM520E1
TM 13-63, Uncl.
D. M. King, J. H. Lea

This report discusses a study which was undertaken to determine the feasibility of
improving the shock and vibration protection offered by a seat for the driver of the 8-ton,
4x4, Cargo Truck, XM520E1. The major phases of this study were: (i) planning a quanti-
tative method of evaluation and the required instrumentation for determining the effectiveness
of shock and vibration protection; (2) applying certain engineering principles from a human
factors viewpoint to explore the possibilities of increasing shock and vibration protection for
the operator of the XM520E 1; (3) a test and subsequent quantitative evaluation of tie experi-
mental scat, as compared with the present vehicle seat.

Carrier, Command Post, XM577

O*Human Factors Evaluation of the Carrier, Command Post,
Light, Tracked XM577: Systems Noise Evaloation
TFM 14-63, Uncl.
G. R. ;arinther, R. Donley

Noise miieasurenWIets ill the XMS77 Commliand Post Vehicle wuýre made with the vehicle
both stationarv and moving. Soutnd power level uid directivity indices were obtained for the
auxiliary generator.

The noise prItduced by the lllovillg vehicle presents a hearing hazard to personnel who
have no ear protection, and direct voice commluneiations within the vehicle were ncarl':
im1\)ssihd C. '[1hC sUtationary vehicle with te, lety :I anld vehic1.-m1 'tinted auxiliary generator
operatiing prtesclntted no 11earilg lihatrd; bot prlolonlged eonllVL'lSatiOnl will beý very difficult in

the XM577.
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* Human Engineering Compalrison Study of the Ground Guidance
Stations of Corporal Missile System Type II and Type III
TM 2-57, Uncl.
A. P. Van Huyck, T. W. Miller, B. L. Sova

A limited human engineering survey of the Corporal 11 and III ground gruidance stations.

Day, Crockett

OHuman Engineering Evaluation of the Davy Cr(ýckett Graphical Firing Scale (U)
TM 19-60, Confidential Report
Short Range Direct Fire Weapons Staff

(U) An experiment was conducted to determine the type and frequency of errors made
when using a graphical firing scale for the Da-v Crockett weapons system. Ten subjects
worked a total of 1.0 probiems. It was found that human errors in the operation of the
graphical firing scale can seriously affect the capabilities of the weapon.

*A Human Factors Engineering Evaluation of th.ý Davy Crockett
Graphical Firing Scale (FRE 24776) (U)
TM 11-61, Confidential Report
Short Range Direct Fire Weapons Staff

(U) An experiment was conducted to determine the size, type, and frequency of errors
made when using the graphical firing scale (FRE 24776), which was designed for the Davy
Crockett XM28 weapon system. Ten subjects worked a total of 10(i problems. It was found
that the size, type, and frequer, y of human errors in the operation of the graphical firing
scale can seriously affect the capabilities of the weapon.

Grenade Luunchers

$Accuracy :ind Rate of Fire for Single-Shot and Semiautomatic Grenade Launchers (U)
TM 8-68, yonfidential Report
R. R. Kramer

(U) A field test measured the accuracy and rates of fire of the M79 "id T148 Three-Shot
Grenade Launchers. Both stationary and moving targets were used. 'Ille firers fired both as
rapidly as possible, and slowly with )recision, and both with and without die sgia's.
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Gun-Launcher, XM81

9 Muzzle Blast Measurements on XM81 Gun-Lauscher
TM 20-61, Uncl.
J. D. Wa%,ih, H. H. Holland, Jr.

This studv presents at evaluation of the effects of gran-blast upon exposed crew and
supporting i•fantry on and around a tank-.moitad XM81 giar-launchbey. Measurements were
Zaker using piezoelectric pressure-sensitive gages. Reitits are compared with known data
on the limits of human tolerance. It is recommended that the wearing of the V-51R earplug
be mandatory for the guin-launcher crew mernhers and supporxing infantry when the weapon is
being fired.

Honest John

0 Human Engineering Survey of Honest John Weapon System
TM 24, Uncl., .'
A. P. Van Huyck, G. M. Davidson, A. C'. Notary

Report of a field liaison team's survey of the 762-mm. Rocket (Honest John), consisting
of a preliminary investigation and a compreheasive survey of its use by units in the Seventh
Army Area, USAREUR. This investigation was conducted to identify the significant human
engineering problems users encountered with the Honest John weapon system. It also gathered
information about how the operators cope with these problems, their field modifications, and
"their suggestions for design improvements.

*A Human Factor Engineering Evaluation of the Trailer-Mounted
762-mm (Honest John) Rocket Handling Unit XM405AI
'I'M 5-61, Uncl. (Appendix A - ConfidentiaM)
W. J. Doherty, Jr.

This report covers the human factors engineering evaluation of the Trailer-Mounted
762-mm (Honest John) Rocket Handling Unit XM405A 1. Comments are included with regard
to control evaluation, task and operational analysis, safety, and organizational maintenance.

Howitzer, 105-mm

* Miluzzle Blast Measurements on Howijzer, 105-mm, M2A2E2 with Mazzle Brake No. 8 >,
TM 12-60, Uncl.

H. H. Holland, Jr.

Measurements of nauzzle blast in the crew area of the 105-mm Howitzer, M2A2E2. with
Muzzle Brake No. 8, were made primarily to determine the peak overpressures produced.
Measures (.f x;ositive iepulse and dc.r'atior1, of positive phase were also made. Some of the
overpressures measured were h.igh er.ougti to rupture unprotected human eardrums. It is
recominmended that arteutps be made to lower the peak overpressures below 4 psi. If this
critericn is not wet, ear protection should IN,, mandatotyv.
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* A Loading Rate Evaluation of a Pivot Chamber Breech and an XM 102 Howitzer Breech (H)
'PM 9 -62, Confidential Report
W. I). Norlander J. P. Forre, Jr.

(LI) This study concerns loading 105-mm howitzer breech mock-ups in order to evaluate
a Pivot Chamber Breech (PCl� aiid to determine maximum firing rates. An a comparison to the
PCh3, the conventional brech of the XMIO2 105-mm Howitzer was used. ��oad.lng was done on

ductedforperi:d:oftl:ree minutes (rapid loading) and one hour (sustained 1oadi�g). The re-
three conditions of the breech mock-ups: (1) the PCB, (2) the XMIO2 at 25� (appioximating the
most commonly used howitzer elevation), and (3) the XMIO2 at 7Q0* Loading studies were con-

rates were matched with the mechanical cycle times of the systems in order to

on howitzer, 105-mm, XM�03El
TM 23-62, UncI.

kM' H. H. Holland, Jr.

Measurements of muzzle-blast in the crew area of the 105-mm Howitzer, XMIO3, with-
�t A - i out a muzzle brake and with muzzle brakes WTV-F8241 (high efficiency), 5/K (medium

efficiency), and WTV-F8259 (low efficiency), were madc to determine the peak overpressures
produced. The overpressures produced by the four differcni. �irake conditions were one of the
most important factors determining which brake would be used or� the XM 102 Howitzei, The
howitzer was fired at elevations of 2, 45, and 62 - 68 degrees.

Howitzer, I 55-miii

* Muzzle Blast Measurements on Howitzer, 155-mm, MIA2E3 with Muzzle Brake No. 8
TM 14-61, Unel.
II. H. Holland, Jr.

Measurements of muzzle blast in the crew area of tin: 155-mm Howitzer, M1A�1-j 3, with
\ (\ \\ Muzzle Brake No, 8, were rna4e primarily �o determine the peak overpressures producci.

Measures of positive impulse and duration of positive l�1ase were also made. The howitzer
was fired at elevations of 0, 32.5, and 65 degrees with 7p�) F. and 1250 F. propelli�'g charges.
Some of the overiressures measured were high enough to cause inner-ear deafness and to
rupture unprotected human eardrums. It is recommended that the wearing of the V-9 I R e�.r-
plug be maadatorv for all personnel located in the crew area when thc 155-mm Howitzer,
MIA2E3, is being fired.

Lacrosse

* Human Engineering Evaluation of the Mock -up Equipment
of the Lacrosse B Forward Guidance Station
TM 18, lincI.
S. L Reve'�man, J. A. Stephens, F. W. Schulze, II. U. Pohlmann

An evaluation of an electronically inert moc.k�up of the LŽievos�c B lorward (wdonceJ Station to pinpoint operations t? at are susceptible to time delay and operato� errors
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* A Human Engineering Evalkation of the Lacrosse Assembly
and Launch Area. Tosk III Missile, Launcher Series 3000 (U)
TM 3,58, Confidential Report
L, I's-trine, B, L,. So,,a

(U) This report presents the results of a human engineering evaluation of the Assembly
and Launch Areas of the Task HII Missile, Uiuncher Series 3000 (a developmental version),
Lacrosse Missile System. A representative samph-. of tNe proposed user population was
traiuhd and used throughout the evaluation. The .esults of the evaliation, presented in recom-
inenidation forro, will ,'educc human errors and operational. time in the handling, checkout, and
lauwihing orocedures ,,

0 A ! fumami Engineering Evalbition ef Sightu(it XM43 and
its AppL'.ca-ilon tm dLh. Law.rosse Light-weight Launcher
TM 1-60, UnCl.
R, G. Lazar, D. L. Sova

This study was conducted (i; l) examine display characteristics of Sightunit XM43 from
. humnai factors standpoint, aid (2) specific application tc the Lacrosse lightwe'ght launcher.

A primary aim within the second onjective was to make design recommendations for
elevation and azimuth controls to be associated with the employmient of Sightunit XM43 on the
Lacrosse lightweight launcher.

The major finding of the first phase of the study having general application to field
artillery use of Sightunit XM43 was that the elbow telescope of this unit should be employed
only in the i.orizonta2 position. The second phase of the study incorporated recommendations
resulti-ig from phase one. From the onset, special emphasis was devoted to the design of the
control panel which consists of the azimuth and elevation controls and their specific use with
Sightunit XM43 and the Lacrosse lightweight launcher.

*A Human Factors Engiaeering E'.,aluation of the Lacrosse Missile System: Final Report
TM 13-60, Uncl.
T. B. Pomeroy

'This report presents the results of a five-year continuous evaluation of the Lacrosse
M) 3sile System from 2he human factors engineering standpoint, and a compilation of recom -
mendations madn by HEL. The purpose of this evaluation was to recommend human engineer-
ing modifications ir. the design of the equipment and improved methods of handling and operating
the equipment.

Methods used werc: (1) discussions with equipment designers, (2) observation of user
tests, (3) discussions with the using troops, and (4) conducting formal tests.

LANCE

* Acousticai EvaluaLion of the LANCE Missile System
TM 5-65, Uncl.
J. B. Moreland

Thie noise of the LANCE Self-Propelled Launcher was evaluated with the vehicle moving

vehicle was stationary. 'The moving vehicle not only produces more noise than recommended

in HEL Standard S-1-6313, but speech intclligibility for conversations in the moving vehicle is
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far below acceptable limits. Noise levels around the vehicles during missile-transfer opera-
tions are high enough to prevent adequate, unaided-voice communications between die Crane
Ope.rator and the Section Chief, although the noise level is not hazardous.

Light Assault WeapTn (LAW)

0 An Analysis of the Infantry Assault Weapon, Light (LAW) TV- 1 Prototype Rocket Noise
TM 1.0-58, Uncl.
R. Donley, H. T. Gurran, B. J. King

Measurements were made at the approximate ear po3ition of the operator to determine
the maximum sound pressure level, the frequency components, and the rise time of the noise
from thzý LAW System using the TV-I rocket with M-35 motor. Similar measurements were
made on the Launcher, rocket, 3.5 inch M20ABI to provide data for comparison. The maxi-
mum sound pressure level of the LAW rocket was 165 dB re 0.0002 dynes per square centimeter
at the operator's ear position.

Little John

* Human Factors Engineering Evaluation of the Little John Launchers, XM34 and XM80
TM 6-60, Uncl.
T. B. Pomeroy

This report presents a human factors survey of Little John Launchers XM34 and XM80.
This survey consisted of test observations and discussions widc using troops. The purpose
was to determine what significant human factors problems were being encountered by the users
with the Little John Launchers. In addition an attentmt was made to gather information about
how the operator copes with these problems and to elicit suggestions for des gn. improvements.

The intention of this study was to determinc specific problem areas ratIher than to obtaini
an overall evaluation of the weapon system.

Machine Gun, M73C

*A Human Factors Engineering Evaluation of the M73C Tank Machine Gun
TM 3-61, Uncl,
L. V. Clark, W. D. Norlander

An N,73C Tank Mochine Gun was eviluated to determine any design features in the
weapon or its accessory equipPIent that would inhibit maximum effective usage of the weapon.
A 19 .9A6 Machine ChIn was used during parts of the evaluatio,. to provide a standard of evalua-
tion for the M73C. The man/ deficiencies found in the M73C cause the practicality of adopting
this weapon to te questioned without consideration of the suggested recommendations.
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Mauler

4 A Human Factors Evaluation of the Mauler Weapon System: System Noise Evaluation (U)
TM 12-63, Confidential Report
G. R. Garinther

(U) A noise survey conducted on the Mauler Engineering Model Pod #1 and the XM546
Guided Missile Equipment Carrier Pilot #2 to evaluate: (1) if a hearing hazard exists, (2) what
communications problems can be anticipated, and (3) the detection distance of the system. At
the time of this survey the following pod equipment was operational: (1) turbine, (2) air condi-
tioner, (3) on-turret hydraulic system, and (4) azimuth hydraulic system.

MAW

* See Antitank Weapons, page 1-48.

Mohawk OV- I

S Missions Analysis for OV- I Mohawk Aircraft
TM 13-64, For Official Use Only Report
R. K. Cassatt

This report presents a missions analysis of the OV-I Mohawk aircraft. The study was
undertaken partly to support an evaluation of terrain-avoidance equipment for the OV-1, as
well as to provide framework, or overview, of the total performance required of the Mohawk
flight crew during representative tactical missions. Two missions were selected for analysis:
aerial photography and radar sarveillance. Two analytic methods were used. The first, a
conventional block flow-and-functional description, delineates performance required during
two normal missions, The second, a methodology which employs symbolic logic describes
performance required during a mission having selected emergency conditions.

Mortar, 4.2", T201

S Human Factors Engineering Evaluation of the 4.2" Mortar, T201
TM 4-61, Uncl.
Short Range Direct Fire Weapons Branch

A comparative study was conducted using the T201 and M30 mortars to evaluate man-
machine relationships under simulated firing missions and to provide a basis for future mortar
studie;, Two mortar crews were trained in the operation of both weapons and then run through
a series of tests simulating firing missions. The findings show that: operational times of both
weapons are similar, the T201 is less fatiguing to carry, and cross-leveling is the principle
factor in tie time required for sighting.
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Mortar, Heavy

* A Preliminary Human Engineering Evaluation of Heavy Mortar System Performance
TM 3-62, Uncl.
R. T. Gschwind, G. L. Horley

A field investigation was conducted to measure the terminal accuracy of the heavy mortar
system with all aspects of field operation included. Twenty-seven officer students performedN2 the field-test phase of training at the completion of a U. S. Army Infantry School course in
heavy mortars. They performed forward observation, fire-direction-center operation, mortar
laying, and ammunition handling during several types of typical mortar missions. The accu-

- "o. • racy and number of rounds used were recorded for 22 missions. The mean number of rounds
to achieve fire for effect was 5.3, with an associated average deviation from the target of 4.4
percent of the observer-target range. However, there were definite differences in results for
different types of missions.

Nike I

0 Human Engineering Survey of Nike Field Installations
TM 15, Uncl.
R. C. Kaehler, G. M. Davidson, C. B. Lansill, A. C. Notary

Survey of human engineering problem areas in the Nike I Missile System.

Nike Zeus

*A Human Factors Engineering Evaluation of the Nike-Zeus Missile System
TM L9-62, Uncl.
Surface to Air Weapons Branch

Summary of a human factors engineering survey of the Nike-Zeus Missile System. This
study attempted to determine the adequacy and extent of human engineering applied in the designAt - of Nike-Zeus equipment items. Each item of equipment was classified as adequate or inade-
quate from the human factors engineering point of view, and recommendations were suggested
for correcting the deficiencies observed.

Nuclear Reactor, ML-1, ML-IA

* A Human Engineering Evaluation of the ML-1 Mobile Low-Power Nuclear Power Plant
TM 8-62, Uncl.
"J. E. McMurrer, Jr., M. E. McCahan

This report is the result of a human engineering evaluation of the ML-1 Mobile Low-
Power Nuclear Power Plant, conducted at the request of the Corps of Engineers. Th.o objec-
tives were to conduct a human factors evaluation of the system, contribute to equipment designm,
and to provide human factors design criteria for future related systems. Because of the non-
availability of operational equipment, the evaluation was limited to a static evaluation of the
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Control Cab. Numerous human factors shortcomings were found, and recommendations are
presented. The hluman Engineering Laboratories entered the erogram after equipment fabri-
cation had begun. However, Human Engineering Laboratories' engineers have participated in
redesign discussions of Control Cab components that arc being modified. Human engineering
design criteria arc presented for use in the design of future systems.

0 A Human Engineering Evaluation of the ML-1 and ML-1A
Mobile Low-Power Nuclear Power Plant
TM 19-63, Uncl,
B. L. Sova, Jr., M. E. McCahan, R. H. Dewey

This report is a continuation of the U. S. Army Human Engineering Laboratories' human
engineering evaluation of the ML-1 Mobile Nuclear Power Plant and is being conducted at &.e
request of the U. S. Army Corps of Engineers. It covers the period 1 April 1962 to 30 April
1963 and inciudes a simultaneous task analysis of the ML-1 start-up procedures, a review of
the layout and operation of the Reactor, Power Conversion Skid, and Gas Storage Skid, the
montitorinig of the contractor's product improvement program, a proposed layout of the ML-1A
Control Cab, a review of the training-simulator design. Recommendations are made for
improving the operation and maintenance of this system. A brief description of the reactor
plant is also included.

* Control-Cab Design for ML - IA Nuclear Power Plant: Human Enghieering Considerations
TM 15-65, Uncl.
B. L. Sova, Jr.

This report summarizes the human engineering considerations in the preliminary detailed
design of the ML-IA control cab. It discusses the pros and cons of aiternate designs for the
cab interior and the cab sub-system, with conclusions.

Pershin&

* A Human Factors Engineering Evaluation of the Pershing Weapon System: Evaluation
and Procedure Analysis of the FY59 Ser #005 Transporter-Erector-Launcher and
Ground Handling Equipment (U)
TM 6-61, Confidentinl RRepoii
B. L. Sova, Jr., T. B. Pomeroy, J. F. Coyne

(U) This report presents the results of a human factors engineering evaluation and pro-
cedure analysis of the FY59, Ser #005, Transporter-Erector-Launcher and Ground Handling
Equipment. The objectives of the study were: (1) investigation of the man-machine relation-
ships between the individual operators and the equipment; (2) investigation of the interaction
and coordination of the team of operators; (3) suggested redesigns of the equipment to improve
both individual and team man-machine relationships; (4) development of an optimal tactical
operating prccedure; (5) timed operations for application to countdown.
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"" A Human Factors Engineering Evaluation of the Pershing
Weapon System: Communications Pack (AN/TRC-80)
TM 7-61, Uncl.
R. Weiss

A presentation of results of the Human Factors engineering evaluation of the Pershing
Communications Pack (AN/TRC-80) conducted during the period 10 Jun 60 to 14 Jan 61. The
wilt studied contained many deficiencies and shortcomings. The Communications Pack is
presently undergoing redesign.

"* A Human Factors Evaluation of the Pershing Weapon System: System Noise Evaluation (U)
TM 12-62, Confidential Report
Acoustical Research Branch

(U) Noise measurements of the near-field noise of the Power Station and Power Station
Equivalent, the interior noise levels of the Programmer Test Station, Communications Hut,
Components Test Station, and System Test Station, the noise at the driver's position of the
XM474 Missile Carrier, and the noise spectra in the extreme far-field of the Power Station
noise are presented. Each component is discussed in reference to the effects of noise on
communication and hearing. No serious damage to hearing is to be expected from these items.

Personnel Carrier, Armored

\4 *Human Engineering Problems of the Armored PerEonnel Carriers T113 and T117
TM 10-57, Uncl.
A. S. Bacon, D. R. Cronk, A. J. Rose

TnIs report discusses human engineering problems in the Armored Personnel Carriers
T113 and TI17 and makes recommendations for solving them. The areas covered inclade
seating, vision, accessibility, access-egress, working space, drainage, communication con-
trols. ventilation, weapon stowage, noise, exteriors, and maintenance.

•0 A Dynamic Human Engineering Evaluation of the Armored Personnel Carriers T113 and Tl17
TM 7-58, Uncl.
G. R. Garinther, J. P. Torre, Jr., J. E. Tiernan, D. T. HoLzen

Report of a static evaluation of the Tl13 and T117 Armored Personnel Carriers. Tfhis
evaluation was conducted to uncover human engineering design deficiencies and to note areas
in whicn the vehicles proved adequate from a human enginwering standpoint. Findings indi-
cated necessity for more intensive investigation. Primary investigation was done in: (1) scund
measurement and analysis within vehicles with full complement of personnel; (2) effects of
noise on audition, communication, and performance; (3) effects of vehicle configuration and
design on crew performance, safety, and cownofrt; (4) crew'3 op,,ion on 1, 2, and 3 a;bove.
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* An Accuracy Investigation of Armored Personnel Carrier Armament (U)
TM 9-67, Confidential Report
R. T. Gschwind

(U) New concepts for armored personnel carriers include several armament changes
from the Ml IS. The Human Engineering Laboratories have conducted field experiments to
assist the evaluation of these new concepts. The immediate 3bjective was to provide firing
accuracy data needed for cost effectiveness studies. However, of equal importance was the
knowledge gained through vari,.tions of system design and firing mode throughout the experi-
metas. The experiments were carried out in two distinct phases. Phase I evaluated small
arrm,'s accuracy, and Phase I1 evaluated the Vehicle Rapid Fire System accuracy. These
phases are presented separately in this rerxort.

Rifles

0 Auditory and Acoustical Evaluation of Several Shoulder-Rifies
TM 1-65, Uncl.
G. R. Garinther, K. E. Kryter

The threshold of audibility of each ear of 178 soldiers was measured before and after
firing various types of shoulder rifles at th-e rate of one trig'rer pull every five seconds. The
acoustical impulses from each type of weapon were evaluated (peak pressure, time history,
and spectrum). The peak pressures of the acoustic impulses from firing the weapons were
highly correlated with threshold shifts caused by exposure to the gun noise. From these and
related data, estimates ure made of the expected permanent hearing level in the frequency
region from 1000 cps to 6000 cps to be equalled or exceeded in 50, 25, 'Md 10 percent of ears
repeatedly exposed to gun noise at various peak sound-pressure levels.

Rocket-Blast Simulator

* Development of a Rocket-Blast Simulator: Design and Test
TM 4-64, Unel. .
E. A. Spellman

This report describes the engineering design, development, and testing of a facility used
to simulate the effects of rocket blast upon military personnel. The most formidable problems
encountered were (1) the necessity of achieving a high-order relibility to assure safety, and
(2) the requirement for a total pressure rise within five milliseconds to achieve high blast
impulse. Both of these problems were resolved through the design of a novel jide-mounted
vale actuated by a sudden pressure differential resulting from the burstii.g of a pressurized
diaphragm.
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Rocket Launcher, 115mm. M91

I A Human Factors Engineering Evaluation of the M91, ll5rrm ivwltiple Rocket Launcher
TM 13-62, Uncl.
W. D. Norlander

The M91 Multiple Rocket Launcher was evaluated against its military characteristics and
human factors criteria. The operation of the launcher was successfully handled by a six-man
crew, although the work was extremely strenuous. In some areas, design changes should be
,nade in order to make operations safer and faster. The immobility of the gr3und-mounted
launcher seriously impairs its use as a tactical weapcn.

Rockets - Long-Burning, Shoulder-Fired

##Dynamic Pressure and Thermal liazards of Shoulder-Fired Long-Burning Rockets
TM 8-64, Uncl.
R. T. Gschwind

This report evaluates the dynamic pressure and thermal hazards of a hypothetical
shoulder-fired rocket. This rocket differs from current rocket weapons (LAW and Bazooka),
since the rocket -:otor conti:ues to burn long after it has left the launch tube. The rocket
exhaust coming jack onto the gunner after the rocket has left the tube might knock him down
or burn him. These hazards were evaluated by rocket firings to measure the hazards and
controlled simulations to determine effects on humans.

* A Human Engineering Evaluation of the Sergeant
Transport and Loading Eqaipment and Procedures (U)
TM 5-59, Confidential Report
M. Schneider, C. G. Moler, D. Holzen, K. D. Foster

(U) In tight of the extremely fast, precise loading required with the Sergeant System, a
study was undertaken to uncover human engineering deficicncies, suggest consequent equipment
modifications, derive an optimum vehicle arrangement for loading, evolve an optimized loading
procedure, a'A proviA2 data for evaluation of the equipment to function within present technical
requirements.

* Acoustical Evaluation3 of the Sergeant Missile System:
45-kw. Generator and Proposed Headsets
TM 4-63, Uncl.
G. R. Garinther, W. B. Kahl

The intelligibility provided by three different headsets was evaluated in the Sergeant
Missile System erector-launcher noise field. Two of the tested headsets provided adequate
intelligibility; the third was only marginally acceptable. These tests were conducted using the
27-kw. generator. Toic noise of the 45-kw. generator was alsc evaluated. These tests indi-
cated that inttlligibility would be improved slightly by subt.tituting the 45-kw. generator for the
274-kw. generator. Thc 45-kw. genej:ator met the 90-dccibels-at-10-feet criteicmn in all but
the 8000-cycles-per. second octave bancd. No damage to hearing may be •xiicted for less than
eighit hours per day continuous exposure except ill front of the turbine exhaust.
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Special Purpose Individual Weapon (SPIW)

* Human Factors Affecting Rifle Accuracy in Automatic and Semiautomatic Fire (U) I-

-TM 11-63, Confidential_. ... Report ) -i

J. P. Torre,Jr, "'

(U) This report presents the findings of human factors studies pertinent to rifle design
conducted in support of the Special Purpose Individual Weapon Feasibility Program. Tlhe
effects of rifle design parameters such as impulse, stock configuration, and cyclic rate on
semiautomatic and automatic accuracy were determined. The results of testing firing fixtures,
developed to determine SPIW feasibility, are also presented.

,* Q)Effects of Rifle Configuration on Quick-Fire Accuracy (U)
TM 6-64, Confidenmial Report
R. R. Kramer, J. P. Torre, Jr.

(U) Rapid rifle-fire accuracy was investigated as a f'_uiction of weapon configuration.
Short-range targets were used (20 - 60 meters) and short exposure times (two - three seconds).

"--H•-•ttman Factors Evaluation of Three Prototype Special Purpose Infantry Weapons (SPIW) (U) /
TM 8-65, Confidential Report
R. R. Kram-er..

(U) Summary of human ftctors studies of three prototype Special Purpose Weapons (SPIW) {/
with particular emphasis on pointability and potential damage to the firer from noise and parti-
cles produced in firing. These are some of the studies evaluating the thice prototype SPIW" )

weapons that were fired at Fort Benning and Aberdeen Proving Ground.

Stinger

* Human Engineering Evaluation of Stinger, Preliminary Report of Progress
TM 2, Uncl.
HEL Staff

Human engineering evaluation of Stinger.

Stoner

* Human Factors Evaluation of the Stoner 63 Assault Rifle (U)
TM 7-64, Confidential Report
J. P. Torre, jr., R. R. Kramer, R. V. Krogh, L. C. G, Wahlhour

(U) The U. S. Army Human Engineering Laboratories evaluated thic Stoner Assault Rifle
as a part of the Joint Advanced Research Project Agency Service Program for the Test and
Evaluation of the Stoner 63 Weapons System. Thle human factors engin.eer t ng evaluation con-
sisted of- (a) assessing dite operability of the assaulz rifle on the bIsis of its configuration,
(b) assessing the pjinting characteristics of tht rifle in its present configt, ation, (c) modify -
ing its basic configuration to improve its pxinting capability, (0) attaching a muzzle-brake
compensator to the weapon so that it could lxe fired aotcnmaticalty in two-r'olnd buristo , (C) '_-on-
ducting a quick-firc test wheieby the effectiveness of tie basic wcapon was compared with that
of the modified weapon while varying buth type of lire and type of ummunition.
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Tanks

*P Syiýtem Evaluation of the Tank 76-mmn Gun, M4IAI
TM .1-57, Unci.
M. 1. Kurke, J. A. Stephens

Several sources of information were investigated to catalogue the operations which the
M4IA I is expected to accomplish under combat conditions. The authors integrated these data
to develop a description of idealiz, d battle conditions and the way art ideal light-gun tank and
ani ideal crew would react to thos, conditions. It was then possible to determine the tank
characteristics required. Evalu ' ting the M4 UA,! system thus was a matter of determining how
close. die equipment comes to fu .illing the requirements for an ideal light-gun tank.

* Human Engineering Survey of M -48 Tank
TM 16, Uncl.
I,. Charney, A. J. Rose, L. T. Lec

Summarizes a prelimin-.ry ff Ad inveýstigation and two user surveys to determine wl'at
significant human engineering- pro' tems were being encountered with the M-48 tink. In addi-
tim). a-n ~mpt was made tc disc ver field expedients crewmen used to solve these problems
an(' to elicit their suggestions for improving the design of the tank. T1his survey attempted to
determine specific problem, area.,, rather than to obtain crewmen's general opinions of the
M-48 tanik. A detailed lisl oi pr, blem areas is reported.

*.Human Factors Lngir er! ig Ev,- luation of the M60 Main Battle Tank
TM 8-60, UncI.
K. D. Foster

This study rt., rt, hle results of an evaluation of the M60 tank- from a human actors
eýngineering standpoint. lthe reýport is primarily conlCerned With l( ise, evaluation a dI crew
area evaluations to leterm-ine their conformity with human factors design prac ice

* A Hu man Factozs Evaluation of the Main Battle Tank, 105-mmi Gun, M60E I
TM 14-62, lUnct
N.* F.,. Dickinison. ., L. Brown

A prelimnilary report o11 hum111an factors evaluation of the Main Battle lank , 105111111m
Gun, M6OE' 1. Plie workspace available to each crew memiber in relAtion to hi tsk ILA lln the
cfficien;ýy of r maintenance operation, including proper ultilizationl of available tools, skills,
aj .1 sujpplies) Nas investigated.

* ~n E'valuationof the Human and Si)pACC nicrn Stuidies - - Tiuik 90mm G;un Tr42
TM 3, UncI.

Varitas Imuniaf egigmeeruin aspezcts of a proposed tatik design were eva1luated wvith a
Checklist, an~d a written commentary keye-d to the checklist. Tlis checklist has not bueen fully
-validatd vet., nuit it shows p)romise for broader future use. The writcrs emlphasize that mlany
(qutestions, canniot bc ans.wered,( adeiluately by studyi ge reports and docuineoits. Theiy recnoilI endl
that tm ~ ontrac~ts Oijo~ld d finle proiosd des4g mlod ~ie~ations byv ,ih(WuiL,, them in mlock -ups-
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"* Cross-Country Speed and Driver Vibrational Environment of the M60 Main Battle Tank
TM 7-65, Uncl.
R. W. Fernstrom, Jr., R. T. Gschwind, G. L. Horley

This study investigated the g environment encountered by M60 tank drivers. It was con-
ducted in two phases. In Phase 1, the subjects drove an M60 tanko over standard courses at
constant speed. This phase examined the repeatability of measuring g loads when different
drivers weru subjected to the same environment. In Phase U, the subjects drove an M60 tank
at maximum speed over two types of cross-country courses. This phase established a corre-
lation between speed and E loads and determined the maximum g load the drivers would accept.

"* See TM 6-66, page 1-45.

Transporters - 280mm Gun

* Human Engineering Field Survey of 280mm Gun and Transporters
TM 4-57, Uncl.
D. K. Andrew, T. W. Miller, C. B. Lansill

This report compiles both obvious and latent human factors deficiencies in the 280mm
gun and transporters M249 and M250, as revealed by discussions with using troops. This
report is intended not to portray the equipment's best features, but to point out its human
engineering problems and to suggest possible solutions, as well as some field expedients that
were observed.

Trucks

0 Human Engineering Evaluation of Tnuck 1/4 Ton, 4x-J, Utility, M38AI
TM 12, Uncl.
J. R. Hlollis

Htluman factors evaluatiou of the 1/4 ton, 4x4, M38A 1 utility trick.

0 1 luman Engingeering Evaluation of Truck, 1/A4 ion, 4x4, X M 151
TM 21, Uncl.
E. C. Weiss, N. L. Tlaylor

An evaluation of man-machine relationship hi tnt, XMVI. 1 1/4!-ton truck. As a gl ide for
future design, optimal splVctficationls wcre develol'ed. Appropriate comnparis, ns are moade
with the M38AI . User information is provided to supple/ment and partially validate the orced-
ing eva luation and n-euro lneodlt ioS
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S P hi 0011 WC4Ia pilIS V:C fe ~itcc: A Questionnaire. I Stutdy: I's vcio logica I e ;xmis SuA Iy I
I IM 18 -03. hIc 1.
K.* R. Laugtw ry, R. W. Ikiucr

Thils Study oftilt' )sycholoIgiCal Cffct-Ct of wt'allols follotwed filie gVner al 1114h11 of a 'Soilal h
r..sca l~Iic project rcjw zied by Vaug :al and Walker inl I 57 (INVClui logiCall RCSVcnrch A,\ .soc at es
Relaior 57- 10). 'Il'hc toil Ic study 111asured tiltait r se~ of Itilt wcapaiow as pe' 'tivvcd by
it rq is being fi ired i I I , wi It reca. I I he p rcsco [it utidy ' 1 I sit' sa lf itd I)e r'fc rent Ic for list. oi t I It

causill actio I Ill a lddit itlii thii s stOid' it' at t' I re 1't'rt'icicc t to ~i c wiecct, With Iw- know Ieglt'
of thet \t'apiols. Sixty -onlt' enlisted ownel colip!'tt'tl a ard-c1alo ratilng form ani pr')-
vidt'd additional quest ikwll ai i ro loformai ion.l Wo.;'ioiis ratedI wvre. tilt' Nitl rifle, lirowliling apto -
ma"t ic rifle, light mlachllot gunl 811ilim mortar., hlald grenlade. anu1k lotimiiii rt'ctdillt-88 1ifle. Il'

" weapans1 we ire asst'sscd fo. list, inl IXitii olL'ose aglti defen.Se.

V .OWC310t1, ~li' tfe tt inl Skuot Ii Vii't Nam (1.1()

j . N1. II. Kv'ysc r

(Ui) A 1xittt ni ofl Nyvaliont chloo'c is ~ctl, d fori South V ictiialinic t .roopls. 11 Is a ssilill
that tii spa I-nt'e impi c s at pla t t' kni u IAse', dl 1 Itpliit tacticaI dtc t rint' it ioti fulrt'e 1'05Stilli('

th at f ill.-; palticrn of Weapo~ns C~o I -v is ttlilgrunt'it w i.i p.tt, 'oris i.,i oti t' as peels of V letna Ilit' so
society. A SniAII Sa lIttle oi' Sp'cill lo FOrC'S ret i tlt-CS W.Is Oi$c tiV t-wct it) c ut'it tinlttiillatlioll

t'tlw I'nll Ing millit.1Iry olt-lai ~ on lil Sou~th Vie't Naim and otlier OS s.- of lift' ill 01hat Lt. oun a'\ It
was founid that Ihit' t'oiil.e of taili W aaxl s i eIatt'd it) 4 sp w fe Lckiklc I attern 1. iT'l ili ormaiat s

1 lit Woio~tl- Somivt Act loll Conisiticiat itons: A Pi-cliioila rv 1IX'poi.
l'SY01010iogc t-A i WC4flOS St Oty Il1 (L1)

lkitaiter, . ). Wt'isz

(L)) A pit' iiiiia iy VVpOnt of i111111t'it itiiSio .ict ittlil aliiitug tilt' Wolofl. a Muslimi iawiti

.ý tirlclil iitt'rattiit' andl ciii rt'nt f~tlokt c i 't-It! work. allitlig ruiial Nvoiltf.
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No. Title Author

I Personnel Protection Padding for Military Vehicles Snyder (1-41)0
(Uncl), 1953 Reno

2 Human EngiDeering Evaluation of Stinger, Staff (1-61)
Preliminaiv Report of Progress, (Uncl), 1953 HEL

3 An Evaluation of the Human and Space Engineering
Studies - Tank, 90mm Gun, T42, (Uncl), 0l53 Hollis (I-62)

4 A Discussion of the Concept of the Prone krza•gemen•.
for Track Laying Combat Vehicles, (Uncl), 1953 Stephens (1-44)

5 Report on Conference Reviewing Project DA 502-08 -932
Weapon, Short Range, Antiaircraft, In:Auding Mount,
(Uncl), 1953 Snydcr (1-47)

6 A Literature Survey of human Performanc.e Under Revesman
Arctic Environment, (Uncl), 195.3 lfolhs

Mattson (1-27)

7 Manual Rotary Performance, (Uncl), 1954 WeINZ (1-19)

8 Evaluation of Vehicle Rating Scale, (Uncl), 1954 Holi's (1-44)

10 The Legiblfty of Letter and Numhcr Castings, (UJncl), 1954 Kurke (1-9)

11 Report on Preliminary Obserxations of Huoman Engineering
Problems Under Desert Conditions, (Uncl), 19S4 Revesman (1-31)

i2 Human Engineering Evaluation of Trnick, 1/4 Ton, 4x4,
Utility, M38Al, (Uncl), 1955 Hollis (1-63)

13 Driver's Position in Twnks, (Uncl), 1955 Stephens
Weisz
lodge (1-44)
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No. Title Author

14 Moasurement of Temperutures in Various Ordnance Revesman
Equipment Under the Desert Environment, (Uncl), 1956 Schulze (1-31)

15 Huan Engineering Survey of NIKE Field Installations, Kaebler
(Uncl), 1956 et al k1-56)

16 Hnman Enngoeering Srvey of M-48 Tank, (Uncl), 1956 Charney
Rose, Lee (1-62)

17-1 Psychological nad Poysiological Effects of Muzzle and Blair
t1 each Blast, (Unc!), 1956 Schulze (1-36)

17-2 First Interim Report - Psychological and Physiological
liffects of Muzzle and Breech Blast, (UJncl), 1957 Blair (1-37)

18 Human Engineering Evaluation of the Mock-Up Equipment Revesman
of the LACROSSE B Forwaid Guidance Station, (Uncl), 1956 Stephens

Sc~htiie
Pohlmann (1-52)

19 Huir, Li-gincuring Arctic Field Liaison Study, (Uncl), 1956 Charney
Rose, Lee (1-27)

20 ':isual E ~iecy Under Desert Conditions, (Uncl), 1956 Katclnmar
Jelinek
S-iodge (1-31)

21 Human Engineering Evaluation of Truck. 1/4 Ton, 4x4, Weiss
XM 151, (Ur.cl), 1956 Taylor (1-63)

22 Minimum Cubic Dismcnsions for Operators of an hitegrated Nelson
Fire Control System, (Uncl), 1956 Leopardo (1-27)

23 Effectiveness of Warning Lights as a Function of Flash Iatchmar
Rate, (UncI), 1956 Azrin (1-3)

24 Human Engineering Survey of Honest John Weapon System, Van Huyck
(UncD), 19M6 Davidson

Notary (1-51)

25 The Effects of Modified MI Rifle Sights on Marksmanshilp
at Low Levels of Illumination, (Uncl), 1950 Hodge (1-7)

26 Human Engineering Survey of Armored Infantry Veieb, ,. harney
IN159, (Uncl), 1956 Rose, Lee (149)

.7 Driver's Position in Tanks: A Field Evaluatlon of Lh, Pohlmann
Prone Position, (Uncl), 1956 Leopardo (1-44)
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Technical Memoranda

No. Title Author

1-57 System Evalua4tion of the Tank, 76mm Gun, M41AI, Kurke
(Uncl), 1957 Stephens (I-62)

2-57 Human Engineering Comparison Study of the Groond Van Huyck
Guidance Stations of Corporal Misaile System Type II Miller
and Type 1ll, (Uncl), 1957 Sova (I-50)

3-57 Physical Force Problems: I. Hand Crank Performance
for Various Crank Radii and Torque Load Combinations,
(Uncl), 1957 Katchmar (1-20)

4-57 Human Engineering Field Survey of 280mm Gun and Andrew
Transporters, (Uncl), 1957 Miller

Lansill (1-63)

"r5-57 Low Power Optical Systems and Aerial Target Detection, Kurke
(Uncl), 1957 McCain (1-1)

bo-57 A Study of Cold Weather Organizational Maintenance Andrew
Problema (M29, M59, M76), (Uncl), 1957 Bacon, Rose (1-27)

7-57 An Evaluation of Selected Rifle Sights Under Two Levels Puhlmann
of Illumination, (Uncl), 1957 Katchmar (1-8)

8-57 An Evaluation of Three Proposed Sets of Radar Symbols,
(Uncl), 1957 BMai- (1-5)

9-57 Literature Review: Tracking Control Mechanisms and
Displays (Light Artialrcraft Systen Oriented), (Uncl), 1957 Hicks (1-24)

10-57 Human Engineering Problems of the Armored Personnel Bacon

Ca rriers TIi3 and T117, (incl), 1957 Croak, Rose (1-58)

1-58 An Investigation of Symbol Meaning Combinattons for use Torre
in Radar Displays, (lncl), 1958 Sanders O-5)

2-58 Evaluation of Radar Symbols for Target Identification, Dardano

(Uncl), 1958 Donley (1-5)

3-58 aluman Engineering Evaluation of the LaCrosse Assembly
Area and Launch Area, Task Ill Missile, Launcher Series Estrine
3000 (U), (Conf), 1958 Soys ýi-53)

4-58 Discrlfniability of AAOC Symbols, (Uncl), 1958 Dnrdano

Skepheas (11-5)
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V

o. Ti.tl~e Auher

5.138 AA E•vlvaticn of f0 and 60 ib. Ammunition 'lontainers
and fEcommendatons for lmpro'fed Package Design, Hicks
(Ube,), 1958 McCal.xt (1-22)

6-53 Some Effects of flo;se on Human Behavior, (Oncl), i1968 Azrin (1-35)

7-53 A Dyratr}c , iman Egcixig Evaluation of the Armored Gearinther
Personnel Carriers, TA13 - T117, (tUncl), 1958 Torre

Tiernan
Hoizen (1-58)

8-58 A Human Engineering Review of Special Weapons Stockp.le Congleton
to Target Seque~ice (U), (Secret RD), 1958 Smith

Boezinger

9-58 Indicauing (Read-Out) 'ube : Human EngineeI -
Applications fvr Informational Displayed., (Uncl), 1958 Cruse (1-7)

10-58 An Atuj.z.s of the Infantry Assault Wt.apon, Light (L&W) Doaley
TV"- I Protoype Rocket Noi-e, (Uacl), 1958 Curran

King (1-54)

1-59 A Human ETngineering Evaluation of the Dart Missile System - Torre
The Rante Finder (U), (Conl), Feb 1.959 Schneider

1-59 A Guide to Color Banding for Indicators (Meters), Wokoun
,Jncl), Mar 1959 chaikin (1-.1)

3-59 Ir-ve-stigtion of Natural Mivovments in Azimuth and
Elevation Lever Control Adjustments for Horizontal Lazar
and Vertical Positions, (Unclý, Apr 1959 Williams (1-19)

4-.59 A Human Engineering bvaluation of S,3ctilng Rounds with Fried
espect to Fire Directicn Capabilities, (Uncl), Jun 1959 Ivey (1. 12)

-5 It A HIun-i Engineering Evatuation of tie Sergeant Transport Moler
and Loadtng Equipment ond Procedures (U), (Conf), Scimeider
Jui 1959 Holzen

Foster (1-60)

6-59 Evaluation of Sightinge tOevices for a Smali Hand. Held Curran
Rcck-,t Lancher, (Uncl), Sep 1959 Gschwind (1-8)
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Technical Memoranda

No. Title Author

7-59 Relationships of Intermittent Noise, Inter-Signal Interval Dardano
and Skin Conductance to Vigilance Behavior, (Uncl), Jul 1959 Mower (1-36)

8-59 The Motivational Effects of Rest Periods on Performance,
(Uncl), Aug 1959 Hicks (1-41)

9-59 A Study of the Effects of Continuous Wave Jamming on the
Detection of Antiaircraft Operations Center Symbols, (Uncl)
Sep 1959 Fried (I-8)

10-59 An Evaluation of Mode Selector Switch Arrangemernts, Wattles
"(Uncl), Aug 1959 Weiss

Holzen (1-19)

S11-59 An Exploratory Study into the Effects of Low BJLast Pressure Romba
on BeLavior in Rhesus Monkeys, (Uncl), Oct 1959 Martin (1-28)

1-60 A Human Engineering Evaluation of the LaCrosse Missie
System. Evaluation of Sight Unit XM43 and its Application Lazar
to the LaCrosse Lightweight Launcher, (Uncl), Feb 1960 Sova (1-53)

2-60 Studies on the Kinetic Depth Effect as a Means for Presenting
Three Dimensional Information. I. Methodology and Selection
of Forms for Study, (Uncl), Mar 1960 Fried (1-9)

3-60 The Effects of Four Hours of Confinement in Mobile APCs
on the Performance of Selected Combat Relevant Skills:
A Pilot Study, (Uncl), Mar 1960 Hicks (1-28)

4-60 An Evalaation of Observer Errors in Spotting Round Fire
Control, (Uncl), Mar 1960 Gschwind (1-12)

5-60 A Human Factors Evaluation of Seven Digital Read-Out
Indicators, (Uncl), Jul 1960 Fried (1-7)

6-60 A Human Factors Engineering Evaluation of Little John
Launchers XM34 and XM80, (Uncl), May 1960 Pomeroy (1-54)

-7-6o Detection of Random Low-Altitude Jet Aircraft by Ground
Observers, (Uncl), Jun 1960 Wokoun (1-15)

8-60 Human Engineering Evaluation of the M60, Main Battle
Tank-, (Uncl), Jun 1960 Foster (1-62)
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Tehuical Moramm~a

No. Tile Author

9-60 The Effects of Missile Lengths and Weight on Loading
Time, (Uncl), Jul 1960 McIntyre (1-21)

10-60 Closed Circuit Television Vehicle Driving: I. A Preliminary Moler
Investigation, (Uncl), Aug 1960 Brown (0-8)

11-60 Synthetic Video as an Electronics Counter-Counter Measure:
A Study of Pulsated and Steady State Symbology, (Uncl).
Aug 1960 Fried (1-9)

12-60 Muzzle Blast Measurements on Howitzer 105mm, M2A2E2
with Muzzle Brake No. 8, (Uncl), Aug 1960 Holland (1-51)

13-60 A Human Factors Engineering Evaluation of the LaCrosse
Missile System: Final Report, (Uncl), Dec 1960 Pomeroy (1-53)

14-60 Not used
15-60 Not used

16-60 A Human Factors Engineering Evaluation of the SS-11 McIntyre
Antitank Guided Missile, (Uncl), 1960 Torre (1-48)

17-60 The Effects of Eight Hours Confinement in Mobile Armored
2ersonnel Carriers on Selected Combat Relevant Skills:
Study U, (Uncl), Nov 1960 Hicks (1-29)

18-60 Studies on the Kinetic Depth Effect as a Means for Presenting
Three Dimensional Information: II. Effects of Variation in
Angle and Length of a Two Dimensional Form, (Uncl),
Dec 1960 Fried (I-10)

19-60 A Human Engineering Evaluation of the Davy Crocket Short Range
Graphical Firing Scale (U), (Conf), Dec 1960 Branch (1-50)

1-61 The Effects of 12 Hours Confinement in Static Armored
Personnel Carriers on Selected Combat Relevant Skills:
Study 111, (Uncl), Feb 1961 Hicks (I- 29,

2-61 The Effects of 12 Hours Confinement in Mobile Armored
Personxel Carriers on Selected Combat Relevant Skills.
Study IV, (Uncl), May 1961 Hicks (1-29)

3-61 A Human Factors Engineering Evaluation of the M73C
Tank Machine Gun, (Uncl), Jan 1961 Clark (1-54)

H -6
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Technical Memoranda

o.. Title Author

4-61 A Human Factors Engineering Evaluation of the 4.2 Mortar, Short Range
T201, (Uncl), Feb 1961 Branch (1-55)

5-61 A Human Factors Engineering Evaluation of the Trailer-
Mounted 762mm (Honest John) Rocket Handling Unit
XM405AI (U), (Con-), May 1961 Doherty (1-51)

6-61 A Human Factors Engineering Evaluation of the Pershing
Weapon System, Evaluation and Procedure Analysis of the Soya
" Y-59, Serial 005, Transporter-Erector Launcher and Pomeroy
Ground Handling Equipment (U), (Conf), May 1961 Coyne (1-57)

7-61 A Human Factors Engineering Evaluation of the Pershing
Weapon System Communication Pack (AN/TRC-80),
(Uncl), Sep 1961 Weiss (1-58)

8-61 Relationships Between Galvanic Skin Resistance and Reaction
Time on Visual. Monitoring Task, (Uncl), Jun 1961 Karsh (1-22)

9-61 The Effectiveness of Various Spotting Techniques in Fire Glucksberg
Control: A Pilot Study, (Uncl), Jun 1961 Klein (1-12)

"10-61 Handbook of Color Notation Systems, (inol), Sep 1961 Fried
Gibson (1-1)

11-61 A Human Factors Engineering Evaluation of the Davy Crocket Short RAnge
Graphic Firing Scale FRE-24776 (U), (Con4), Jul 1961 Branch (1-50)

12-61 Performance of a Pursuit Tracking Task with Different Delay
Times Inserted Between Control Mechanism and Display
Cursor, OJncl), Aug 1961 Wallach (1-26)

13-61 Not used

14-61 Muzzle Blast Measurements on Howitzer 155mm MIA2E3
with Muzzle Brake No. 8, (Uncl), Ju! 1961 Holland (I-52)

i 15-61 Not used

16-61 An Investigation of Portability Principles for Two-Man Loads Clark, Torre
Sas Applied to T201 Mortar, (Uncl), Sep 1961 Gschwind (I-21)

17-61 The Propagation of Air Shock Waves on Biophysical Model, Romba
(Uncl), Sep 196) Martin (1-28)

18-61 Not used
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Tecbnlcal Memomuda

No. Title .utho_

19-61 A Pilot Study of Temporary Threshold Shifts Resulting fro-n Smith
Exposure to High-Intensity Impulse Noise, (Unci), Sep 1961 Goldstone (1-37)

20-61 Muzzle Blast Measurý ments on XM-81 Gun Launcher, Waugh
(Uncl), Dec 1961 Holland (1-51)

21-61 Not used

22-61 De-Agn oV a "icture Ld.uguage to identify Vehici, Controls:
I. Generai M, taod, H1. hIvestigation oi ')pulath Ti Stereotypes, Mudd
(Uncl), Dec t¶* I Karsh (1-6)

23-61 The Effects of 24 1 ),ixrs Confinement in Mot 'e Ar no. e d
Personnel Carrers .,n Selected Comh Rele ant ; U.

StiAy V (Uncl), Nov 1961 Hicks (1-29)

1-62 Heflcor,'cr Armcrment Program A.ir-t•-Gro L a 'U V
tDetect:.)n and Idew-fifcation, (Uncl), "uan 196:4 Moler (1-16)

2-62 Helicopter Armament Program Aii -t t, ,n(' Rangt ,ldstone
E. 'lmation, (Uncl), Jan IO6-2. Qatman (1-16)

3-62 A PI ýAiminai.y Humon Vng.iag.ýoring Ev. lWut -)u of Heavy Gschwind
Mortar Systemi Pcrftrnance, (Uncl), ti !,,,2 iAorjey (1-56)

4-62 nui Lnvý stigation Comparirg the Relat e Effects of T,., "Aodes
Of Gun Curret Operation on Trackii4, -rfcrmanc,. - Study 1, Wallach
(Uncl), A' 1960 Klein (1-25)

5-62 i: InveF -Uion Comparing mt.: ic au Effects of Two Modes Snyder
of C.w -et Operaion ov '11rai, formance - Stidy 1U, Oatman
(Unc' , pr 1962 Wallach (1-26)

6-62 Studdir a the Pert eived Ti! ;h )1A )r Motion - 1, E, ffe..'ts of
AIpvtr. Dtmensto oaTh' shukd lecity, (Uný'] h, Ap 1962 Fried (1-10)

"-0,. Tht " :lect6 of 24 Hours ;ov.ncmk. at in Mohile Arv-ored
Pei-, nnel Carriejr.4 on Selccted Combat Rel -van S; ills:
i• F low Up, (Ui ), Juo . lHicks (1-30)

8-62 A I •maxt Engineeriag Evaluation of the ML I Mobile Low McMurrer

I t-'vk r Nuclear Power PLant, (Uncl), Mar 1t1•2 McCahain (I-56)

9-62 - .oadg,, 4 Rate lkvAat~on of a Pivo Cl(,I nier Breech and a Norlander
,..N102 :fowitzer B6rcech (U), (Conf) Ma 1962 'Yorre (1-52)
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Technical Memoranda

NoM Title Author

4k 10-62 The Influence of Military Rank of Experimenter on the Glucksbeig

Conditioning of a Verbal Response, (Uncl\, Mar 1962 Lince (1-20)

11-62 A Method for the Study of Hearing Loss amd Recovery in Martin
Rhesus Monkeys, (Uncl), May 1962 Romba

3ates (1-34)

12-62 A Human Factors Evaluation of the Pershing WeapoL System: Acoustical
System Noise Evaluation (U), (Conf), Apr 1962 Rach Branch (1-58)

13-62 A Human Factors Engineering Evaluation of the M91, 115mm
Multiple Rocket Launcher, (Uncl), May 1962 Norlander (-60)

i4-62 A Human Factors Evaluation of the Main Battle Tank, Brown
105mm Gun., M60EI, (Uncl), May 1962 Dickinson (1-62)

15-62 Design of a Picture Language to Ideri:ify Vehicle Controls:
111. A Comparative Evaluation of Selected Picture Symbol Karsh
Designs, (Uncl), Aug 1962 Mudd (1-6)

16-62 Test of the .30 cal. Cartridge XM76 (U), (Conf), May 1962 Donley

17-62 A Partial Review of the Literature on Physiological Disorders

Resulting from the Operation of Motor Vehicles, (Uncl), Aug
1962 Lewis (1-43)

18-62 Studies on the Perceptual Threshold for Motion: II. Effects
of Induced Motion on 'Threshold Velocity, (Uncl), Oct 1962 Fried (1-10)

19-62 A Human Factors Engineering Evaluation of the NIKE -ZEUS Surface to
Missile System, (0ncl), Jun 1962 Air Wpns Br (1-56)

20-62 A Technique of Investigating Trank Gunner Tracking Error,
(Oncl), Sep 1962 McLntrye (1-25)

21-62 Superseded by HEL Standard S-6-66 (see pagv 11-25)

22-62 Subjective. Reoorts from Subjects in anl Aircraft Detection
Study: A Questionnaire Analysis, (Uncl), Aug 1962 Wokou. (i-15)

23-62 Muzzle Blast Measurements on Howitzer, 10 ,mm,
WXM(037I, (Uncl), Sep 1962 Holland (I-51)
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T41S~IAtm Mernoraida

NoTitle Author

1-63 Effectiveness of the V-51R Ear Plug with Impulse Pressures jacobsoa
up to - psi, (Uncl), Nov 1962 Dyer

Maxone (1-40)

2-63 Gunner Tracking Behavior as a Function of Three Different
Control Systems, (Uncl), lan 1963 Gachwioa (1-25)

3-63 Response Latencies in the Rhesus Monkey as a Function of Gates
Tone Intensity, (Uncl), Feb 1963 Romba

Martin (1-39)

4-63 Acoustical Evaluations of the Sergeant Missile System: Garinther
45-kw. Generator and Proposrd Headsets, (Uncl), Mar 1963 Kahl, Sova (1-60)

5-63 Rotary Pursuit Tracking with Divided Attention to Cutaneous,
Visual, and Auditory Signals, (Uncl), Mar 1963 Glucksberg (1-26)

6-63 A Method for Increasing Efficiency of Dial Check -Reading Dashevsky
(Uncl), Mar 1963 Glucksberg k1-3)

7-63 The Effects of Repeated Confinement on the Performance
of Men in a Hot-Wet Climate, (Uncl), Jan 1963 Hicks (1-30)

8-63 Recommended Paint Characteristics for Van Interiors: Hue,
Brightness, and Saturation, (Uncl), Jul 1963 Wokoun, (1-1)

9-63 Ability of Shooters to Gauge Two-Round Bursts froni the

ARIS Rifle, (Uncl), Jul 1963 Torre (1-48)

10-63 Not used

11-63 Human Factors Affecting Rifle Accuracy in Automatic and
Semiautomatic Fire (U), (Cont), May 1963 Torre 0-61)

12-63 A Human Factors Evaluation of the Maulei Weapon System:
System Noise Evaluation (U), (Conf, Jun 1963 Garinther (1-55)

13-63 An Evaluation 'rechnique and Feasibility Study of Shock and
'Vibration Piotection for an Experimental Driver's Seat in di--:, Kuxg
8-Ton, 4x4 Cargo Truck, XM520E1, (Uncl), Jun 1963 Lea 1-49)

14-63 Humrn Factors Evaluation of the (_aaxrire, Coýurnand Point,
Light, Tracked XM577: Systein '•N se Evaliutionu (tjn:,l), Garinther
Jan 1963 II)oley (1-49)

15-63 Auditory Localization of a Ieiicov: From (&ourd
Positlon, WUnc1), Jul 1963 buer (I -I5)
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Technical Memoranda

No, Title Author

16-63 Vigilance with Background Music, (Uncl), Aug 1963 Wokoun (1-32)

17-63 Combining Check-Reading Accuracy and Quantitative Dashevsky
Information in a Space-Saving Display, (Uncl), Sep 1963 Oatrnan (1-4)

18-63 Platoon Weapons Preference: A Questionnaire Study. Laughery
Psychological Weapons Study I, (Uncl), Nov 1963 Bauer (1-64)

19-63 A Human Engineering Evaluation of the ML- I and ML- IA Sova
Mobile Low Power Nuclear Power Plant, (Uncl), Oct 1963 McCahan

Dewey (1-57)

1-64 The Human Thermal Environment in a Wet Tropical Area
(Operation Swamp Fox U1), (Uncl), Jan 1964 Woodward (1-42)

2-64 Physiological Responses of Men to Wet Tropical Environmental
Conditions (Operation Swamp Fox U), (Uncl), Jan 1964 Woodward (1-43)

3-64 Hearing Loss in the Rhesus Monkey after Repeated Exposures Rom',ja
to Identical Noises. (Uncl), Jan 1964 Gates (1-34)

4-64 Development of a Rocket-Blast Simulator: Design and
Test, (Uncl), Feb 1964 Spellnan (1-59)

5-64 Gunners' Aiming Errors in Antitank Weapons (U)
(Secret), Feb 1964 Gschwind (1-48)

6-64 Effects of Rifle Configuration on Quick-Fire Accuracy (U) Kramer
(Conf), Mar 1964 Torre (1-61)

7-64 Human Factors Evaluation of the Stoner 63 Assault Torre
Rifle (U), (Conf), Apr 1964 Kramer

Krogh
Waldhour (1-61)

8-64 Dynamic Pressure and Thermal Nazards cf Shoulder-Fired
Long-Burnbig Rockets, (Uncl) I n 1964 Gschwind (i-60)

9-64 Weapons Preference in South Viet Nam (U), (ConE), Jut 1964 Keyser (1-64)

10-64 Check-Reading Accuracy as a Fuiction of an F.xtended-
Pointer Dial Display, (Uncl), dul 1964 Oatman (1-4)
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No. Title -Author

11-64 The Effects of Repeated Confinement on the Perfhrmaxnce
of Men in a Temperate Environment, (Uncl), Aug 1964 Hicks (1-30)

12-64 The Vlolof- Some Action Considerations A Preliminary Bauer
Report. Psychological Weapons Study 111(U), (Conf), De( 1964 Weisz (1.64)

13-64 Missions Analysis for OV-1 Mohawk Aircraft.,
(For Official Use Only), Nov 1964 Cassatt (1-55)

14-64 Radar Symbology: A literature Review, (Uncl), Sep 1964 Honigfeld (1-6)

15-64 Preliminary Studies of the Impulse-Noise Effects on Hodge, Gates
Human Hearing (Project HUMIN), (Uncl), Dec 1964 Soderholm

Helm
Blackmer (1-37)

16-64 Thei Effects of Confinement on the Performance of Camiiat

Relevant Skills: Summary Report, (Uncl), Dec 1964 Hicks (1-30)

1-65 Auditory and Acoustical Evaluation of Several Shoulder Garinther
Rifles, (Uncl), Jan 1965 K rytfwr (1-59)

2-65 Check-Rcauing Accutraicy as a Function of Dial ALignment
in an Extended-2,'nt.. Dial Display, (Jncl), Feb 1965 ýatmas, (1-4)

3-65 Reliability of Tempo)rar" Thrsqshold Shifts Caused by Hod.,ge
Repeated Impulse-floise Exox)surc.;, (Uncl), Feb 1965 McCommons

Bltackmer (1-137

4-65 Auditory Localization of Noises, (Uncl), Jan 1965 Baucr
Blackmer (1-35)

5-65 Acoustl.cai Evaiazttion of the LANCF Missile Systcm,
(Uncl), Miny 1956 Moreland (I-53)

6-65 Che*ck--R2. !Ing Acculracy: Aligned Dials vs. Extended-
Pointer D,.als, (Unci), May 1965 Oatnian (1-4)

7-65 Cross CGmllitry Spced aid Driver Vibratinal l,:A1tV1.EcUfL:t Fernfstr,.)
of th, M60 Maiin Battle Tank, (Uiucl). Jul 1965 sclwI.'ýiWi (I 61i)

8-65 H-uman Factc::rs Evaluation of 'Thwic SPIW Prototyijk:
Weapons (U), (Con,), Aug 19-64 Yrivr (1. 6)
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'red,.nic�i Memoranda

No. Title Author

9-65 Target Detection Using Black-and-White Television.
Study I: The Effects of Resolution Degradation on Target
Detection, (1Jncl), Jul 1965 Qatman (1- 13)

10-65 Target Detection Using Black-and-White Television.
Study II: Degraded Resolution and Target-Detection
Probability, (Unci), Jui 1965 Oatman (1-13)

11-65 Transducer Techniques for Measuring the Effect of Garinther
Small�Arms! Noise on hearing, (UncI), Jul 1965 Moreland (1-40)

12-65 Target Detection Using Black -and -White Television.
Study LII: Target Detection as a Function of Display
Degradation, �Uncl), Sep 1965 Qatman (1-14)

13-65 Lighting Small-Shelter Interiors: Criteria and an Example, Ku� (1-32)
(LJncl). Aug 1965

14-65 Group Behavior in Proior.ged Confinement: Review and
Annotated Bibliography, (UncI), Oct 1965 Honigfeld (1-31)

15-65 Control-Cab Design for ML-IA Nuclear Power Plant:
Human Engineering Considerations, (Unci), Oct 1 9o5 Soya (1-57)

16-65 Middle -Ear Muscle Effects on Low-Intensity Sounds,
(UncI), Nov 1965 Price (1-40)

1-66 A FiAd Survey of Air-to-Ground Target-Detection �Ilcks
Problems, (Unci), Ian l%6 Moler (I-i6)

2-66 Acquiring aod Relocating 'i'argets from d Hclico�cr: Monty, Hicks
A Prellminnry lnvestigatioii, (UncI), Jan 1966 M'uler (1-17)

3-66 Furth�r Studies < 'bc Reliability of Temporary Tnre9hold H.x1g�..
Shift from Impulse Noise Exposure, (UncI), Apr 1966 McGommo�is (1-38)

4-66 Noi� Localization 'kfter r nilateral Attenuation, Bauer
(UncI), Apr 1966 Matuzaa

IHackmer
(3lucksberg (1-35)

�-6b 'iThe Effects of Stress on the PP:formancc of Riflemen (U), Torre
(C4'nf), May 1966 Kramer (1-42)
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"T e chtdca3 Memorauda

No. Title tuthor

6 -66 Human Factors Evaluation of Tankt Driving from a Horlay
T, rret Position (U), (Conf), May 1966 Eckles

Krogh (1-45)

7-66 An Analytical Methodology for Estimating Crew Famiglietti
Composition of a Two-Man Army Aerial Vehicle, Moreland
(Uncl), Jun 1966 Sullivan (1-47)

8-66 Gunner Aiming Errors with the MAC and DC Medium
Antitank Weapon Systems (U), (Coaf), Aug 1966 Gschwind (1-48)

9-66 Experiments on Central Factors in Auditory Fatigue, Price
(Uncl), Sep 19o6 Oatman (1-34)

10-66 Acoustical Cousiderations for a Silent Weapon System: Garinther
An Exploratory Study (U), (Conf), Oct 1966 Moreland (1-35)

11-66 Human Factors Analysis of Rear-Vision Mirrors for

Motor Vehicles, (Uncl), Gct 1966 Pettit (1-43)

12-66 Paced Rehearsal Li Sequential Short-Term Memory, Monty, Karsh

(Uncl), Nov 1966 Taub (1-22)

1-67 ludicants of Response Strengtl- Hierarclies in Continued
Word Association, (Uncl), Jan '967 Andrcas (1-20)

2-67 Reliability of Temporary Ihreshold Shift from Impulse- Htodge
N 1se Exposure, (Uncl), Jan 1967 McCommons (1-38)

3-67 Stimulus Characteristics and Spatia! Encoding in Sequential Monty, Fisher
Shortt-Term Memory, (Uncl), Fe:b 1967 Karsh (1-23)

4-67 Stability of Respionse Strength [lierarchies iP Continued Andrea,
Word Association, (Uncl), Feb 1967 Mills (1-20)

5-67 KcŽping Track Gf Sequential lvents: Irrelevant Inf'irnIation Monty, Yarsh
and Pazcd Rehearsal, (Uncl), Mar 196'7 T'aub ki-23)

6-67 Keeping Tirack of Seque~itial Events: Effects of Stimulus Taub, Monty
On-Time and Interstinuius Off-Time. (Uncl), Mar 19( Laughery (1-23)

7-67 Target Detection: A Coimn, rison Study ot Several Vision Hjorley
Systems Mounted in Stationm v and Mcvihg 1'autks (U), Eck ie,
(Cenf), Mar 19('7 ax (1-14)
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No. Title Author

8-67 Some Humatn Factors Considerations in Loading Heavy Dickinson
Ammunltion (U), (Coni), Mar 1967 Ganem

Torre (1-21)

9-67 Accuracy Investigation of Armored Personnel Carrier
Armament (U), (Con-f, Apr 1967 Gschwilnd (1-9)

10-67 Growth of Temporary Threshold Shift from Impulse Noise: Hodge
A Methodological Study, (Uncl), May 1967 McCommous (1-38)

11-67 Sequential Memory: Keeping Track Performance as a Glucksberg
Function of Information Exposure Time aad Intei-stimulus Karsh
Noise, (Uncl), May 1967 Monty (L-23)

12-67 A Behavioral Study of the Sound-Shadow Effect in Impulse Hodge
Noise, (Uncl), Jul 1967 McCommons (1-39)

13-67 Criteria for Assessing Hearing Damage Risk from Imnpulse-. Coles
Noise Exposure, (UncI), Aug 1967 Garinther

Hodge, Rice (1-39)

14-67 A Preliminary Study of Some Vpriables Affecting, Pulsed- McCommons
Tone ,.ckesy Thresholds, (Uncl), Aug 1967 Hodge (1-3)

15-67 Pacing of Rehearsal in Sequential Short-Termn Memory, Monty, Karah
(lUncl), Aug 1967 Taub (1-24)

16-67 Brief Visual Memory as a Function of Visual and Acoustic Glucksberg
Conafusability, (Uncl), Aug 1967 Fisher

Monty (1-24)

17-67 Night Sights (U), (Conf), Oct 1967 Kramer 0-11)

1-68 Effecs of Music on Work Performance, (Uncl), Jan 1968 Wokoun (1-32)

2-63 Attenuation Provided by Fingers, Palms, Tragi, and
V51R Ear Plugs, (Uncl), jTan 1968 Holland (1-41)

.3-68 Human Limitations of Line of Sight Missile~q During Ec-khes, Carry
Linirteo Visibility, (UncI), Jan 1968 Mullen (1-13)

4-68 Panel l.,yout fol. R-'ctilin.ar Pistruments, (Unc), Jaai 1968 Bauter
cabsatt

Co ror.a
Warlurst (1-7)
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Te ical Memoranda

No. Title Author

5-68 Radar Symbology StudJes Leading to Standardization,
(Uncl), Feb 1968 Davis (1-6)

6-68 Army Aircraft Voice Warning System Study, (Uncl), Brown
Feb 1968 Bertone

Obermayer (1-47)

7-68 Role of Tonal Relevance in Auditory Fatigue, Oatman
(Unci), Apr 1968 Prics (1-15)

8-68 Accuracy and Rate of Fire for Single-Shot and iSermi-
automatic Gienade Launchers (U), (Conf), Jul 1968 Kramer (1-50)

9-68 Work Performance with Music: Instrumentation and
Frequency Response, (Uncl), Jul 1968 Wokoun (1-33)

10-68 Cl]ronic Free Operant Avoidance as a Psychological Levine
Stress: A Re-evaluation, (Unci), Sep 1968 Gordon

"Johnson
Rose (I-42)

11-68 Absolute Judgments in Speeded Tasks: Quantificatloi. of the Pachella
Trade-off Betaeen Speed and Accuracy, (Uncl), Sep 0968 Fisher

Karsh (1-17)

12-68 Night Flight Vision. I. Research Problems and Methods,
(Uncl), Oct 1968 Bauer (1-33)

13-68 Night Flight Vision. 11. Psychopli~sical Comparisons of
Three Colors, (lhncl), Oct 1968 Bauer (1-33)

14-68 Spatial Encoding Strategies hi SequentiaI Short-Term
Memory, (Uncl), Oct 1968 Monty (1-24)

15-68 The Effects of Attencton on Auditory Evoked Potentials,
(Uncl), Oct 1968 Oatman (1-36)

16-68 Order of Rucall ia Short-Term Memory, (Unci), Nov 1968 Taub

Monty (1-24)

17-68 Pattern Identification bv Man and Machine, (Uncl), Conference
Dec 1968 Proceedings (1-11)
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TECHNICAL NOTES

* No. Title Author

1-60 A Human Engineering Evaluation of the XM70 Weapon System (U),

(Conf) Torre

2-60 Feasibility of Eraplacing the XM70 by Free Dropping, (Uncl),
Oct 1960 Torre

1-61 Human Factors Evaluation of the Pershing Missile: Near-Field

Noise Pershing Primary Power Pack, (uncl), i -i-,L: Donley

2-61 A Human Factors Evaluation of the Infantry Assault Weapon,

Light (LAW): Rocket Grenade 66mm, XM-72, A Study of the Effect Short
of Trigger Pull on the Accuracy of the LAW Weapon (U), (Conf), Range

Mar 1961 Brcnc~h

3-61 A Preliminary Study of Slant Range Estimation for Obser jers on

Elevated Platforms, (Uncl), Apr 1961 Fried

4-61 'he Plastic Depth Effect, (Uncl), Oct 1961 Porter
Delaney

5-61, Monitoring Performance Under Threat of Electric Shock Glucksberg
Punishment, (Uncl), Oct 1961 Karsh

6-61 Human Engineering Evaluation of the Sergeant Computer Data

Ihsertion (U), (Conf), Dec 1961 Jacobson

1-62 The Effects of Increasing Magnification on Monocular Depth Wallach

Perception, (Unct), Jan 1962 Klein

2-62 The Tank User, (Uncl), Feb 1962 Lewis
Maffia

3-62 Interior Ne-se Evaluation of the T-114 Armored Comnm mnld and

Reconnaissancc Vehicle, (Uncl), Apr 1962 Garinther

4-62 Review of Human Factors Studies of N1 113 and a New Concept
Armoredx Squad Carrier, (ancl), Jun 1962 Corona
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Tcý(Aicatl Notes

NO. Title Auttior

5 A Preliminary Report of Muzzle Blast Measurements on Howitzer,
105mm, XMW.i.0, (Uncl), Apr 1962 Holland

6-i2 A Preliminary Report on Gunner Tr7.acking Behavior, (Uncl), Dec 1962 Gschwind

7-62 Preli•inv..ty Study on Tank Commander's Seat Ass'embly for
M?61JH t Zaik, (UncI), Aug 1962 Dickt asen

8-62 A Human 12rigineering Evehs~on of a KFZ-Wrrk ECRUIBE-WERDAN
Bast German Truck, 4x2, H6, (Unci), Aug 1962 Hedgeock

9-62 Preliminary Review of U. S. and Foreign Dee Igus fir Tank Driver
Seats, (Urc)), Sep 1962 Corona

1(0-62 Not used

11-62 An Engineering Feasibility Study of an Automated Control System
for Audiometric Training and Test•ig of Rhesus Monkeys, (Uncl),
Aug 1962 Fair

1-63 Firing Shock Effect on Gunners in a Lightweight Armored Vehicle, McIntyre

(Uncl), Jan 1963 Waugh

2-63 Summary of Firings Conducted with the ARI5 (U), (Conf), Jan 1963 Torre

3-63 Measurement of Peak Sound-Pressure Levels Developed by AR 15 Garinther
and M14 Rifle Bullets in Flight, (Uncl), Jan 1963 Mastaglio

4-63 A Preliminary Comparison of Rangv Estimation Using Black and
White Television and the Unaided Eye, (Uncl), Jan 19o3 Oatman

5-63 Viscous-Damping Mechanisms as Applied to 4-Inch Rocket Launcher
Mount, (Uncl), Feb 1963 Newcomb

6-63 Not used

7-63 A Comparison of Telescopic-Sight Accuracy as a Function of Randall
Magnitfcati(cn and Time to Fire, (ancl), Apr 1963 Faccidomo

8-63 Targtt Detection an a Function of ExYposure Time and Dlisplay Mode,
(Unci), Oct i963 Oatman

9-63 Human Factors Research en Airc.rait Arnnamcnt, (Janci). Nov 1963 Sut×l)ItJng
Rscb Lab
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Technical Notes

No. Title Author

1-64 Interior Noise Fvaluation of the S-141 A/G Shelter, AN/TSC-19
Communications Van, and AN/TSC-25 Communications Central, Mastagllo
(Uncl), 1964 Holland

2-64 Acoustical Evaluation of the CVC Helmet and T195E 1 and Garinther
T196E 1 Self-Propelled Howitzers, (Uncl), Jan 1964 Holland

Moreland

3-64 A Survey of Instrumentation for Producing Impulse Noise, Hodge
(Uncl), Mar 1964 Soderholm

4-64 High-Intensity Impulse Noise: A Major Problem, Chnillet
(Uncl), Aug 1964 Garinther

Hodge
Newcomb

5-64 XM96, 107ram Mortar: Loader's Position and Loading Rate, Wood
(Uncl), Aug .1964 Penniman

6-64 A System to Control Firing Rate of the M60 Machine Gun, Spellman
(Uncl), Sep 1964 Patton

Penniman

1-65 Not used

2-65 Human Factors Evaluation of a Small-Arms Soft-Recoil Device, Ganem
(Uncl), Jun 1965 Kramer

Torre

3-65 Colors and Legibility: Caution and Warning Data-Plates,
(Uncl), Nov 1965 MacNeil]

4-65 Noise Study: XM561 and XM561E1 1-1/4-Ton Cargo Trucks,
(Uncl), Oct 1965 Moreland

5-65 An Experimental Method for Determining the Flight Path of Famighett.i
Low-Flying Aircraft, (Unci), Jun 1965 Stepheris

6-65 Not used

7-65 Pitch Perception, (Uncl), Oct 1965 Lawson
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Tecdnicai Notes

No. Title

1-66 Not used

2-66 Target Obamixt~cqi from\ biexvelnmg Light & :)Iv A Prelmirwxj: k c~kes
Investigation, (Unci), May 19066

3-66 Rvah'ation At Tank Gunnersi' R.alayilng Performuanace fer C~selhwind
Aprplcation (Ui,(Cn), May 1966 Gax'x

4-66 Crew -Comparitment Temrperatures., X'he Eff~ects of a .9. ~
Reflercti'ng lazint, (Uncl)~, Jul 1966

5-66 Small Arms Use in Viet Nam- 1Prelinqnary k{~x~~ Un&l), Aug 196 ~BLstaff

6-66 Troop-Posture Sequences for a 15~5ranmH e- Cr,ýw: Gshwind
A Pilot Study, (UncI), Aug 1966 To ie

7-66 Minefield Marker--Light C; .aracteriotica, (UaýI~i, Sep 19,i16 Vav. Yh

8-66 A Rapid Tactical INMine-PlAnting Systein: How L're .evel Affects~ G"ect. Y
Lever -11rowing Time, (Unci), S'ep 1966 Ranciall

9-66 Human Factors Engineering E~vnuadoxi ,)I USNSi ('orpus Cliristt Chaillkt
Bay, (TincI). Sep 1966 Klett:

10-66 TMe Infuence of' Breech OrlenttlWoa of the '.0,I501A Gtun ora the Dklki~vwon
Loader's 'Task as Related Lo thc-: M6OA)A. ITank, (Unc. I), De 1966 Ganecmý

To rre

1-67 Small Arms U~se In Viet N.:xrmrý M14 iJfle andc ý-I-Cj i1, 1%ýtol,
(UncI), Jan 1967 1F.Stahi

2-67 Not used

3-67 Simplifiedt 'Rhsts of Sigidtictuiwi¶Ilct. n fBxife ý y Disvr~hkaed Nla oreno
(U~ncl), Feb 1967 0 i t f kx

4 -6- Opinion Surve.y on Volurni 11 of Jh ik. U, ~f-nrNv axm all~
Engtneer-ing lBWI~gpx i A clei (dý) /rFt)?Ui

5..6,) Maguhriev I -A fs~rgct I~clsvSukdy Wi~k ln l~e~ t ~) K:k! u,,
(Coal'), Maty
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Technical N otes

No. Title Author

6-67 System Analysis: Human Factors Research anc Development
Contributions, (Uncl), Jul 1967 Weisz

7-67 A Loading Study of the XM- 138 Self-Propelled Howitzer, Dickinson
(Uncl), Dec 1967 Gane n

Torre

1-6,8 Noise Attenuating Materials in an S-141/G Shelter, (Unrl),
Jan 1968 Holland

2-68 Aircraft Instrument Panel Placement, (Uncl), Jan 1968 Barnes

3-.K8 -Tlhe Role of Human Engineering in Designing Combat Vehicles,
(Uncl), Feb 1968 Horley

4-68 Acoustical Study of the CH-,47B (CHINOOK) Helicopter,
(Uncl), Mai 1968 Bragg

5-68 Anuai criraft Trackirng Accuxracy as a Function of O ticai GschwIfd
.MagificadJon ,d Con xoi k ,a.n (U), (Conf), Mar V. )8 Hicks

,,8 US/FF( M CT,-7 Grew Emergency Escape Study (t. Dick;inon
2-(,',Af), Mar 1968 Horley

, roop Pot-tuie Sequences for, Dismouined Arnmorc• Lrfantryweri, Gschwind
( May 1,9038 4a8ir

8 -08 Not used

9-8 System Axnalysis: Manrx:wer Resources/Syste II Designl

In.tegra tion Methodology, (Uncl), Aug 19(,8 Wel iz

10-.58 .A Invest igation A. Speed ind .Accuracv bin Positi.oniiiJg Randam l
!i~.1 le- -- U d~i g Veh 'cles, (m,,ncl), Shy fl)8 Spier

/1..-(•8 A llumi. aticto>rs Fva latiaon of the XM-- 174 Auomtb2 Mi s
(. ru U~xl L~ r 17(!), (Coni), Oct 19o8

Gre~~iaak.ý ',_ w?,c (1) ( is,•2

12 68 Prcl~i,*ary lnvemstigation for Iw'VVlopflIent of all Elr.>rofn;
P;,yc~1unoti) oto Si lII TFesrer of V/ii'x.)L Pilots, (Unc1), l.}tuc 1968 Tho
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REPORTS

No. Title Author

I ieport on Preliminary Observations of Human Engineering Mattson
Problems Under Arctic Conditions 52-53, (Uncl), 1953 Hollis

2 A Preliminary Evaluation of tie Use of the Prone Position in Blau
Operating a Track Laying Vehicle, (Uncl), 1953 Snyder

3 An Engineering Pilot Study to Determine the Injury Potential of Snyder
Basic A.Ltomotive Interior Design, (Uncl), 1953 Reno, et al

I The Effects of Magnification orL Vision in Reiat. a to Ordnance
(Optics, (Unci), 1955 Weiss

1 57-1 A Hunr ,in Engineering Evaluation of the Reds,,tone Missile System,
(Uncl), 1957 Weiss

S!- A [luman Engineering Evaluation of the Jupiter Missile System - Weiss
!- Lý-,ting Si.!cifications for Jupiter I.0.C. (U), (Conm), ,.95ý Feldman

i8,-2 A Human Engineering Evaluation of the Jupiter Missile System - Weiss
Catlic, Laying Equipment, (Uncl), 1958 Feldmail

2.95 -1 A ItLnman Engineerimg Evalu ition of tlv- Redstone Mis.;ile SIystem - Feldman
The Azinith L aying System, (LUncI) 1958 Wokoun

Weiss

=-Th A Ilumai IL, agintcerh , Evaluation o the Redstoie Missile System - Weiss
ihCt 1111 Data (Cin )ut, r 'ruck, lincl), 1954, Feldman
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STANDARDS

No. Title Author

S-1-63B Maximum Noise Level for Army Materiel Command Chaillet
Equipment, (Uncl), Jun 1965 Garinther

S-2-64 Human Faztors Engineering Designl Standard for Vehicle Hadgeoclk
Fighting Comnartments, (Uncl), Nv ay 1964 Chaillet

S-3-65 Human Factors Kng.,iý,rhrivg Design Swýi avJ for Missile
Systems and Related Equipin .r, (Uncl, St p 19b5 Chaillet

S-5-65 Arn Evaluation Guide for Army Aviation Human lactors
Engineering Requiremnmts, (Unc1), No\ 1965 Cassatt

S-6-66 Human Factors Engineering Design St, Ward for Wheeled Chaillet
Vehicles, (Uncl), Sep 1966 Honigfeld

S-7-68 Human Factors Engineering Design Standarc for Communications
Comnunication Systems and Related Equipment, (1 ajc , Section
Nov 1968

HEL Standa,,ds reflect the off :ial tx)sition, of tht U. S. Arm'
Human Engineering L~aThratoi ts and are iL.3ued for use by tl -
ma;jor subordinate coaninaids md project mamagers of the U. S.
Arin Matcrc Command. Tie,, standards provide guidance f(,
the inclusion of human factors tngiaeering recquirements in
research and development or procurement contr8ctual .docurne.ts.

Where applicable, HI., Standards serve ý s the hatiis for a human
factors engineering evaluatioiý by the U. S. Arni Human Engi - r-.
ing Laboratories in accordance with AMCR 1 1-4.
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XBLIOGRAPHIES

Volume Title

I Human Facturs Engineering Bibliographic Series, 1940-1959 LiteratureV,
(Uncl), May 1960

2 Human Factors Engineering Bibliographic Series, 1960-1964 Literature,
"(Uncl), Oct 1966

3 Human Factors Engineering Bibliographic Series, 1965 Literature,
(Urni1), May 1967

4 Human Factors Engineering Bibliographic Series, 1966 Literature,
(Uncl), Dec 1967

Supplement A Bibliography on dte Use of Information Theory in Psychology,
Number 1 (1948-1966), (Unci), Dec 1967

T'hese bibliographies cover the human factors
engineering literature from 1940 through 196b.

Fisher & Wiggins Short-Termn Memory: An Annotated Bibliography, (Uncl), Aug 1968
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VOLUME III - PUBLICATIONS LISTED BY AUTHORS

TECHNICAL MEMORANDA, TECHNICAL NOTES, REPORTS, STANDARDS

A
Acoustical Research Brancii. A human factors evaluation of the Pershing weapon system:

System noise evaluation (U). TM 12-62, Apr 62, Conf.

Andreas, B, G. Indicants of response strength hierarchies in continued word association.
TM 1-67, Jan 67.

Andreas, B. G., Mills, M. Stability of response s.trength hierarchies in continued word
association. TM 4-67, Feb 67.

Andrew, D. K., Bacon, A. S., Rose, A. J. A study of cold weathel organizational
maintenance problema (M29, M59, M76). TM 6-57, Aug 57.

Andrew, D. K., Millehr, T. W., Lansill, C. B. Human engineering field survey of 280mm
gun and transprters. TM 4-57, Apr 57.

Azrin, N. If. Some effects of noise on human behavior. TM 6-58, Jun 58.

B
Bacon, A. S., Cronk, 1). R., Rose, A. J. Human enguinerinLprob!ems of the armored

personnel carriers T I13 and 'T117. 'I'M 10-57, Nov 57.

Barnes, J. A. Aircraft instrunment panel_placement. TI'N 2-6t, Jan 68.

Bauer, R. W. Auditor hnca lizatioji of a hellcopter -- fromll ,'ýoud tositi,, . TM 15-03, ]111 oJ.

Bau- ', R. W. Nightfliht• visio,_. I. Research problems and methods. 'I'M I -,d , Oct 68.

Baier, R. W. Nigt fli Aht visioi_. _1. lPj-ychophivsical comparisons of div!,_', co lots of co2Ckl)It

lightu~. T AM 13-o8, Oct 68.

Buer, R. W., Blackmer, ft. Am httry 10C hhizatioll of 1o1St S. I11\ 4-o., ]an oS.

Batet-, R. W., Cassatt, R. K., tCoronIa, 13. 1A., Warhurtst, F., Jr. 1Iacl layo"'t for
rectilinear instruhults. 'I'M 4-68, Jun oh.

BlauerT, R. W., Matuzsa , J. 1._, BLIckmet, K. F'. Noise loCAl tzatj.Mo aIftt r mUll I.Ll!lc t

attenuation. TIM 4 06, Api 6o.
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AUTI4ORS

Bauer, R. W., Weisz, J. D. The Wclot Some action considerations. A prelimtlan'• report.
:,sychological weapons studiII (U). TM )?-64, Dec 64, Conf.

Blair, W. C. First interim Irt ---. , chological and vh siioloical effects of muzzle anI

breech blast. TM 17-2, Feb 57.

Blair, W. C. An evaluation of three proposed sets of radar symbols. TM 8-.57, Aug 57.

Blair, W. C., Schulze, F. W. Ps1c0'oiomcl ard ph.iolo~ical effects of muzzle and breech
blast. TM 17-1, May 65.

Blau, B., Snyder, W. W. L_.preliminary~zvaluation of the Luse of d.e prone position w oprat-
agatrac~klayLnvehicle. Report 2, May 53.

Bond, H. J., Sleight, R. B. Human factors in tire desi•, of desert equipment. Applied
Psychol. Corp., Dec 54.

Bragg, T. S. Acoustical study of the CH-47B (CH.IINOOK) helicopter. TN 4-68, Mar 68.

Brown, G. L., Dickinson, N. F. A human factors evaluation of the main battle tank, 105mm
grn, M0LEI. TM 14-62, May 62.

Brown, J. E., Bertone, C. M., Obermayer, R. W. Army aircraft voice-warnmgSystem
st . TM 6-68, Feb 68.

C
Cassatt, R. K. Missions analysis for oV-I Mohawk aircraft. TM 13-64, Nov 64.

For Official Use Only.

Cassatt, R. K. An evaluation kuide fur ArmV aviation human factors crnter-neýquirements.
IlEL Standard S-5-O5, Nov 05.

Chaillet, R. F. Human factors enin ngtu" design standard for missile sy'stcms and relatcd

tLu~ipn)ent. HEL Standard S-3-65, Sep o5.

Chaillet, R. F. Human factors c-rigineering requirements for the development of U. S. Armv
materiel. !IEiL Standard S-4-05, Jan 6,5.

Chaillet, R. F., (;arinter, G. R. Maximum noise level for Army Materiiel Command
et'u•l[Ui" t . I.l" . -wtantard 5- 1-6311, Jun o5.

ChI hut , R. F., Gar-inthcr, G. R., • odge, 1). C., Nuwcomj,, I. N. lfi gth-i.ftlstc: 1iiMI ulse
li .-S :_ A mI m'.l)" probletmii. I'N4--64, Aug 04.

chai let, R. F., Ihmighcld, A. R1. I!Luii f,_acrto rs LU.1iie• MCCrI dtsign st-1ndar,_ for wvw" I'd
vefiicles. }IIl- Stiiada:'d S• - o-o, .- 'Lp o0.

ChaIllet K. F:., Kktr , 5. .I ..... !•.- incerin•. ev.~alutio of ISNS Corpus Chi r.isti
laay. TN 9-0o, Sep 0o.



AUTHORS

Charney, E., Lee, L, T., Rose, A.J. Human engineering arctic field liaison study.
TM 19, Apr 56.

Charney, E., Rose, A. J., Lee, L. T. A human engineering survey of M48 tank. TM 16,
Mar 56.

Charney, E., Rose, A. J., Lee, L. T. Human engineering survey of armored infantry
"vehicle, M59. TM 26, Sep 56.

Clark, L. V. A human factors engineering evaluation of the M73C tank machine gun.
TM 3-61, Jan 61.

Clark, L.. V. Gschwind, R. T., Torre, J. P. An investigation of portobility principles for
two-man loads as applied to T201 mortar. TM 16-61, Sep 61.

Coles, R. R. A., Garinther, G. R., Hodge, D. C., Rice, C. G. Criteria for assessing
hearin dgamage risk from impulse-noise exposure. TM 13-67, Aug 67.

Communications Section. Human factois engineering design standard for communication
systems and related equipment. HEL Standard S-7-68, Nov 68.

Congleton, C. D., Smith, F. W., Boezinger, W. H. A human engineering review of special
weapons stockpile-to-target sequence (U). TM 8-58, Aug 58, Secret-RD.

Corona, B. M. Review of human factors studies of M113 and a new concept armored squad
carrier. TN 4-62, Jun 62.

Corona, B. M. Preliminary review of U. S. and foreign designs for tank driver scats.
TN 9-b2, Sep 62.

Cruse, C. S. Indicating (read-out) tiub: H|uman engineering appicaticas for informational
displa~s. TM 9-58, Aug 58.

Curran, H. T., Gschwind, R. T. Evaluation of sintitg devices for a small hand-held
rocket launcher. TM 6-59, Sep 59.
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AUTlHORS

D
Dardaro, J. F., Donley, R. Evaluation of radar symbols for target identification.

TM 2-58, Mar 58.

Dardano, J. F., Mower, I. Relationships of intermittent noise, inter-signal interval and
skin conductance to vigilance behavior. TM 7-59, Jul 59.

Dardano, J. F., Stephens, J. A. Discximinability of AAOC symlbols. TM 4-58, May 58.

Dashevsky, S. G., Glucksberg, S. A method for increasing efficiency of dial cneck-reading.
TM 6-63, Mar 63.

Dashevsky, S. G., Oatman, L. C. Combining check-reading accuracy and quantitative
information in a space-saving•_d . TM 17-63, Sep. 63

Davis, C. J. Radar symbology studies leading to standardization, TM 5-68. Feb 68.

Dickinson, N. F. Preliminary study on tank commander's seat assembly for M6CE1 tank.
TN 7-62, Aug 62.

Dickinson, N. F., Ganem, G. P., Torre, J. P. A loading study of the XM-i38 self-propelled
howitzer. TiN 7-67, Dec 67.

Dickinson, N. F., Ganem, G. P., Torre, J. P. Some human factors considerations in loading
heayv ammunition (U). 'IM 8-67, Mar 67, Conf.

Dickinson, N. F., Ganem, G. P., Torre, J. P. The influence of breech orientation of the
XM150E4 gun on the loader's task is related to the M60AIEI tank. TIN 10-66, Dec 66.

Dickinson, N. F., Horlec, C. L. US/FRG MBF-70 crew emergency 1yscape study (U).
TN 6-68, Mar 68, Conf.

Doherty, W. J. A human factors engineering evaluation of the trailer-mountad 762mm
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Donley, R. Human factors evaluation of the Pershing missile: Near-field noise Pershing
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preliminary investigatioi,. TN 2-66, May 66.

Eckles, A. J., WL, Garry, T. A., Mullen, W. C. _Maniview I - A target d etection study with
i e intensifiers (U). TN 5-67, May 67, Conf.

Eckl_'s, A. J., III, Garry, T. A., Mullen, W. C. Human limitations of line of sight missiles
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